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Abstract

Trichaptumsensu latas a widespread woedecay fungal group important for therisder of
energy and recycling of nutrients in forest ecosystems. The taxonomyicblaptums.l. was
previouslymostly based on morphologgnd phylogenetic relationships among taxdw¢haptum
s.l. are poorly known The systematics ofrichaptum s.l.was revised using morphology, and
molecular study which analysed the combined datasets of ITS+nLS8StNnueSSU+TEF1
from 256 samplesMaximum Likelihood (ML) and Bayesian Inference (Bl) were employed to
perform phylogenetic analyses of these dataJéte.traditional Trichaptum s.lis polyphyletic.
Two main clades, distantly related, are recognized and two new faniiisshioporaceaand
Trichaptaceae, are proposed to represent these two clades. All analyzed samples formed seven
independent clades regzenting seven genera, among them five newly proposed. 38 independent
lineages are nested in the seven genera, and 10 of them are described as new species. In addition, ;
total of 49 taxa are identified by phylogenetic analyses and morphological examiohté25
specimens from 19 countries, and 28 new combinations are proposed. To support our results,
divergence time estimation and historical biogeographyrichaptum s.lare analyzed. Photos and
illustrations for ten new species are presented, antl defscription for each new species is given.
This study recognizes 49 taxa in seven genera belonging to Hymenochaetales and provides a
modern global treatment ofrichaptum s.l. Keys to families and genera are provided, and
identification keys to acceptesppecies worldwide are given.

Keywords 1 38 new taxa divergence time estimatianphylogenyi polyporei taxonomy

Introduction

The genusTrichaptum Murrill 1904 (Hymenochaetale®berw) contains mostly pileate
polyporeswith annual to perennial basmmata with a hispid to adpressed tomentose abhymenial
surface, variable hymenophore (irpicoid, lamellate or poroid), with brownish to purplish hymenial
surface, duplex context, mainly a dimitic hyphal system with clamped generative hyphae,
predominately cyndrical basidiospores, and the presence of cystidiarrill 1904, Ryvarden &
Johansen 1980, Gilbertson & Ryvarden 1987, Ryvarden 1991, Ryvarden & Gilbertson 1994, Nufiez
& Ryvarden 2001).
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Trichaptumsensu lato(s.l) is a widespread important woolécayfungal group being a

pioneer in wood decomposition of forest ecosystems (Ryvarden & Gilbertson \MA94t al.

2022. It causes a white rot of wood by breaking down lignin destroying part of the cellulose.

In addition, Trichaptum s.lis of medical in¢rest since its isolated compounds have shown anti
cancer, antvirus, and antmicrobial activities, and industrial interest due to its ability to decolorize
chemical dyes. (Dai et al. 2009a, Han et al. 2011, Esposito et al. 2011, Yang et al. 20%4). In th
latest study, it is reported that abietinum(Pers. ex J.F. Gmel.) Ryvardend T. biforme(Fr.)
Ryvarden caused significant changes in the morphology of whole rubber (Sato et al. 2022).

Most taxa ofTrichaptum s.Iwere included inTrametesFr. until the genus was established
based onTrichaptum trichomallum(Berk. & Mont.) Murrill (=Trichaptum perrottetii(Lév.)
RyvardenMurrill 1904, Pilat 1936). Later, Donk (1933) establistiicschioporusDonk based on
Hirschioporus abietinugPers. ex J.F. GmelDonk, to include temperate speciés.this context,
Trichaptum contains tropical species with a distinct hispid to villose pileal surface, while
Hirschioporusincludes temperate boreal species with a more adpressed tomentum on the upper
surface. Ryvarde& Johansen (1980) concluded théitschioporuswas not essentially different
from Trichaptum Since then, it is generally acknowledged thathaptumis a cosmopolitan
genus including species Hirschioporus

Trichaptumwas considered a member of thdyporales Gaum by many mycologists for a
long time. However, an tdepth study of the microstructure of the genus by Traquiar and McKeen
(1978) found the generative hyphae had distinct small clamps and imperforate dolipore septa,
which indicated it was cke to the Hymenochaetales, rather than the Polyporales. Later,
imperforate dolipore septa were also found on the hypha&. diimosoavellaneunfRomell)
Rajchenb. & BianchinThe first molecular study offrichaptumby Hibbet & Binder (2002)
confirmed thathe genus nested e so called Hymenochaetoid clade closédyphodontial.
Erikss/Schizopora/elen.

Taxonomic and phylogenetic studies Dfichaptumhave been carried out using the ITS
sequence only and morphological characteristics (Dai et al. 2008b2 2012 Gibertoni et al.
2011,Zhou et al. 2016Ylasék & Vlasak?2017, Kossmann et al. 2021). Recently, some mycologists
mentioned that taxa ofrichaptum s.l.formed more than two lineag€¥lasak & Vlasak 2017
Kossmann et al. 2021). However, becaoifsa limited number of species and samples, a rgettie
phylogeny based on a comprehensive datas&ticiaptum s.lhad not been performed. Therefore,
Trichaptums.l. was still treated a member of Hymenochaetalemesrtae sedisSo far, eight
families are accepted in the Hymenochaetales, viz., Chaetoporellaceae, Coltriciaceae,
Hymenochaetaceae, Hyphodontiaceae, Neoantrodiellaceae, Nigrofomitaceae, Oxyporaceae and
Schizoporaceae. Kossmann et al. (2021) mentionedTiettaptum s..may be a member of
Nigrofomitaceae, but this was not supportedbificient morphological evidenc&o, the status of
the genus at family levés not settled.

Hennig (1966) firstly proposed divergence times as a universal criterion for taxa ranking, and
suggested that atonomic rank should reflect its geological age, and divergence time could be
used as a universally standardized criterion in the systematics of all known organisms. With the
advances of molecular techniques and analytical methods, the estimation o$rargarérgence
times has now become feasible (Robinson & Robinson 2001, Drummond et al. 2006, 2012).
Although molecular clock analysis has been used in biogeographic and phylogeographic studies
(Hickerson et al. 2010, Zhao et al. 2013, Stefani et al. 20LlBxs not been used in taxonomic
ranking. Several recent reports have established divergence times for the fungi. For example, the
Basidiomycota was estimated to have evolved during the Palaeozoic, around 500 million years
(Mya) ago, and is a sister giouo the Ascomycota being of similar age (BerBedaylor 2010,
Oberwinkler 2012, Hibbett 2014). The Agaricomycetes diverged ca. 290 Mya (Floudas et al. 2012).
The ages of some groups within the Agaricomycetes, such as the Boletales (Skrede et al. 2011,
Wilson et al. 2012), Agaricales (Matheny et al. 2009, Ryemgatheny 2012), and browrot
lineages (Garckbandoval et al. 2011) have also been estimated, as were fungal epiphytes
(Hongsanan et al. 2016). The first attempt at establishing a taxonomim $gstde fungi based on
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divergence time was a reconstruction of a taxonomic systeAggmcus(Zhao et al. 2016). These
authors produced a multigene phylogeny based on combined ITS, nLSU, TEF1, and RPB2
sequence data. Divergence times within the muiggphylogeny were calculated and used to
standardize the ranking of taxa into subgenera and sections. Zhao et al. (2016) proposed that taxa
above species level could be distinguished if the following criteria are met: (I) they must be
monophyletic and stistically well-supported in the molecular dating analyses; (II) their respective
stem ages should be roughly equivalent, and higher taxa stem ages must be older tHamdbwer

taxa stem ages; and (lll) they should be identifiable phenotypically. Bastbse criteria some
subgenera or sections were split or rejected, and new ones were discovered and named.

In cladistics, a lineage consists of a stem and a crown group. The stem group refers to those
of origin, which may include not only the most recemtnenon ancestor of all of its members and
their descendants, but also extinct lineages. The crown group comprises the last common ancestor
of a living clade, plus all of its descendants (B&ddensen 2000, Budd 2001). The concepts of
stem and crown age esfto different points in time in the evolutionary history of a group of
organisms. Because the crown age represents the point at which the group began to diversify and
evolve into its current forms, it is always younger than the stem age. The stemragentspthe
entire history of the group, including the period of time before it became a recognizable entity,
while the crown age represents only the part of that history that led to the living members of the
group. (Stadler et al. 2014). Some researchenrse determined that the length of the branch
between the stem ancestor and the crown clade depends on factors such as the timescale, the ne
diversification rate, and the species richness of the clade (McPeek & Brown 2007, Stadler et al.
2014).

The taxonmic units at the same rank, especially higher ranks, should have roughly
equivalent stem ages, and overlap between the ranges of different ranks should be minimized (Liu
et al. 2017, Zhao et al. 2017, He et al. 2019). Moreover, excluding mass extinets #nat are
unknown for fungi, the crown group emerges just before the extinction of the stem group (Budd &
Mann 2020), which indicates the higher the richness of existing species, the closer the crown age
and stem age, and the crown age can bettersepréhe formation time of the species. Conversely,
if the number of existing species is less, the degree of discovery is less, and the gap between crown
age and stem age is larger, the stem age can more accurately reflect the formation time of species.

In the current fungal systematics, the choice of crown or stem has always been controversial
(Liu et al. 2017, Zhao et al. 2017, He et al. 2019, Wang et al. 2021). In our study, it is believed that
stem age represents the earliest time of group emergerbe ktvel of family, which is more
convincing for the analysis of the evolutionary path of a species, while crown age represents the
latest evolutionary time of a living species, which should also be considered when establishing new
taxa. Therefore, we usgem age as the evolutionary time of taxa, and crown age also should be
considered to support the establishment of new taxa.

Lucking (2019) argued that temporal banding should not be employed in an absolute manner,
but rather as a tool complementing assants of phenotypic disparity and differential diagnoses
at given rank levels. We agree with this opinion, and believe that the determination of new taxa
should be based on the combination of phylogeny, morphological characteristics and divergence
time esimation.

Recently, molecular biogeographical studies have provided important insights into the
hi stories of fispecieso range ¢ hZhagetd. 200ghadk a k a
several studies have focused on fungal phylogeny, diveegéne estimation, biogeographic
distribution and geological events (Floudas et al. 2012, Cai et al. 2014, Chen et al. 2015, Song &
Cui 2017, Wang et al. 2021, Zhao et al. 2022). However, such studigschaptums.l. have not
yet been carried out.

So far, Trichaptumis a cosmopolitan genus with 32 accepted species (Ryvarden & Johansen
1980, Corner 1987, Gilbertson & Ryvarden 1987, Ryvarden & Gilbertson 1994, Nufiez &
Ryvarden 2001, Ryvarden & lturriaga 2003, Ryvarden 2014) with ten species reportedhirean
(Dai & Cui 2008).In this study, we aimed to investigate the diversity and taxononiyiciaptum
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s.l. based on 625 samples from around the world. Combined with the sequences of the type
specimen or specimens from type localities in GenBank, adb@b6 samples ifrichaptum s.l|

with available DNA sequences was involved in the phylogenetic analyses based on a combined
sequence dataset of ITS+nLSU+86BU+nueSSU+TEF1.

Materials & Methods

Morphological studies

625 samples ofrichaptums.l. from East and South Asia, Europe, South, North and Central
America, Africa and Australia were studied. These materials are preserved in the herbaria of
Beijing Forestry University (BJFC), the Institute of Applied Ecology of the Chinese Academy of
Sciences (IFP)the private herbarium of Josef Vlasak (J¥e National Museum Prague (PRM),
the University of Oslo (O), the Estonian University of Life Sciences (TAA), the Southwest Forestry
University of China (SWFC), the Connecticut Agricultural Experiment Statidley&aboratory
(NHES), the Seoul National University Fungus Collection (SFC), and the Royal Botanic Gardens
Victoria (MEL). Macremorphological descriptions are based on field notes and voucher herbarium
specimens. Micranorphological data were obtainesbrin dried specimens and observed under a
compound microscope following Dai (2010) and Li et al. (2014). Sections were studied at a
magnification of up to 1000x using a Nikon E80i microscope and phase contrast illumination
(Nikon, Tokyo, Japan). Line drawgs were made with the aid of a drawing tube. Microscopic
measurements and drawings were made from slides prepared from voucher tissues and stained with

Cotton Blue and Mel zerds reagent. The foll ow
hydroxide; CB= Cotton Blue; CB+ = cyanophilous in Cotton Blue;iCBacyanophilous in Cotton
Bl ue; | KI = Meil=z enreG@ & hrega gganrytl ;oildKInor dextrinoi

basidiospore length (arithmetic average of basidiospores); W = mean basidiospth
(arithmetic average of basidiospores); Q = variation in the L/W ratios between specimens studied; n
(a/b) = number of basidiospores (a) measured from the given number of specimens (b). In
presenting basidiospore size variation, 5% of measuremants excluded from each end of the
range and these values are given in parentheses. Special color terms follow Anonymous (1969) and
Petersen (1996).

Figs I 3 show some important types of pileal surfaces and hymenophores.

DNA Extraction and Sequencing

A Cetyltrimethyl Ammonium Bromide (CTAB) rapid plant genome extractionDhitl4
(Aidlab Biotechnologies Co., Ltd, Beijing, China), AccuPrep Genomic DNA Extraction Kit
(Bioneer, Daejeon, Korea), and FH plant DNA kit Il (Demeter Biotech Co., Ltd., BeijingaLhin
were used to extract total genomic DNA from dried specimens and to perform the polymerase
chain reaction (PCR) according to the manuf a
Internal transcribed spacer (ITS) regions were amplified with prpaegs ITS5 (GGA AGT AAA
AGT CGT AAC AAG G) and ITS4 (TCCTCC GCT TAT TGA TAT GC) (White et al. 1990). The
nuclear large subunit rDNA (nLSU) regions were amplified with primer pairs LROR (ACC CGC
TGA ACT TAA GC) and LR7 (TAC TAC CAC CAA GAT CT) (Vilgalys &ester 1990). The
translation elongation factor 1 (TEF1) regions were amplified with primer pair®Q8FR (GCY
CCY GGH CAY CGT GAY TTY AT) and EF1567R (ACH GTR CCR ATA CCA CCR ATC
TT) (Rehner & Buckley 2005). The mitochondrial small subunit rDNA-88t) regions were
amplified with primer pairs MS1 (CAG CAG TCA AGA ATA TTA GTC AAT G) and MS2 (GCG
GAT TAT CGA ATT AAA TAA C) (White et al. 1990). The nuclear small subunit rDNA (nuc
SSU) regions were amplified with primer pairs NS1 (GTA GTC ATATGC TTG TQar@ NS4
(CTT CCG TCA ATT CCT TTA AG) (White et al. 1990). The final PBRO | ume was 30 ¢
tube contained 1 €L of each pri mer, 1 eL ext
PCR Supermix (TransGen Biotech Co. , Ltd. , Bei
Thermal Cycler (BieRad Laboratories, California, USA)
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The PCR cycling schedule for ITS, TEF1 and3$8U included an initial denaturation at
95 °C for 3 min or 94 °C for 2 min, followed by 35 cycles at 94 °C for 40 s, 54 °GSgu),
54i58 °C (ITS) and 58 °C (TEF1) for 45 s and 72 °C for 1 min, and aéditahsion of 72 °C for
10 min. The PCR cycling schedule for nLSU and-8&Yt included an initial denaturation at 94 °C
for 1 min, followed by 35 cycles at 94 °C for 30 s, 50 °C (nLSU), 53 °C-§#id) for 1 min and
72 °C for 1.5 min, and a final extensioh72 °C for 10 min.

The PCR products were purified with a gel extraction and PCR purification combo kit (spin
column) in Beijing Genomics Institute, Beijing, P.R. China. The purified products were then
sequenced on an AB730XL DNA analyzer (Applied Bosystems, Foster City, CA, USA) using
the same primers as in the original PCR amplifications. The sequence quality was checked
following Nilsson et al. (2012). All newly generated sequences were submitted to GenBank.

Figure 11 Types of pileal surfacephotos). 1 Smooth, section-&) and upper surface-{) of
Pallidohirschioporus brastagii 2 Warted, section (&) and upper surface - of
Perennihirschioporugperennis 3 Adpresseevelutinate, section (&) and upper surface -8 of
Hirschioporus binensis 4 Velutinate, section ) and upper surface -@) of H. floridanus
5 Villose, section (5a) and upper surface-(5 of Pallidohirschioporus versicolor6 Pubescent,
section (6a) and upper surface-{® of H. pubescens’ Hispid, upper surfae (7-a), hairs (#b) and
section (#c) of Trichaptum byssogenur@ Strigose, upper surface-€, hairs (8) and section 8
c) of T. perrottetii Scale barsi-b, 2-ai 2-b, 3-b, 4b, 5b, 6a 6-b, 7-a,7c, 8a,8c =5 mm,1-a, 3-
a, 4a, 5a, *b,8-b = 1 mm. Red dots bar.

819



Adpressed velutinate Velvet Villose

Hispid

Figure 3 7 Types of hymenophores (photos). Roroid, Z*a: Hirschioporus abietinus
1-b: H. montanus 2 Irpicoid, 2-a : H. fuscoviolaceuy 2-b: Pallidohirschioporus versicolor
3 Hydnoid, 3a, Hb fuscdviolaceus . Dagdaleoid, 4, b: Perennihirschioporusiaedaleus
5 Sublamellate, #&: H. acontextus 5-b : H. ffuscoviolaceus . Lémellate, 6a, b:
Pesudotrichaptum laricinunScale bars:-3, b, 4a, b =5 mm, @&, b = 1 mmReddots= bar.
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Phylogenetic analyses

The sequences used in this study were ITS, nLSUS®W, nueSSU and TEF1l. The
sequences used for each fragment are shown in Table 1. Additional sequences downloaded from
GenBank (Table 1) were mostly from type specimanspecimens from the type locality, and most
of these sequences have been used in previous published studies (Vlasak & Vlasak 2017,
Kossmann et al. 2021, Wang et al. 2021). All sequences of these five gene segments were
respectively aligned within  MAFFT version (v.) 7 (Katoh & Standley 2013;
http://matft.cbrc.jp/alignment/server/) and ClustalX v. 1.83 (Thompson et al. 1997), followed by
manually proofreading in BioEdit v. 7.0.9 (Hall 1999). Alignments were spliced in Mesquite
(Maddison & Maddison 2017) baffe phylogenetic analyses. The partition homogeneity test (PHT)
(Farris et al. 1994) of the fivgene dataset was tested by PAUP v. 4.0b10 (Swofford 2002) under
1000 homogeneity replicates.

jModeltest v. 2.17 was used to determine the-bestolution nodel of the combined dataset
(Darriba et al. 2012). Four unique partitions were established, GTR+I+G was selected substitution
model for each partition. Maximum Likelihood (ML) and Bayesian Inference (Bl) were employed
to perform phylogenetic analyses bése datasets. The ML analyses were performed in RAXML v.
8.2.12 (Stamatakis 2014) for both datasets with the GTR+I+G model of site substitution, including
estimation of Gammudistributed rate heterogeneity and a proportion of invariant sites (Stamatakis
2006). Statistical support values (BS) were obtained using nonparametric bootstrapping with 1000
replicates (Hillis & Bull 1993).

The Bl was calculated with MrBayes v. 3.2.6 (Ronquist et al. 2012) in two independent runs,
each of which had four chains anthrsed from random trees (Ronquist & Huelsenbeck 2003).
Trees were sampled every 100 generations. The first 25% of sampled trees were discarded as burn
in, whereas other trees were used to construct a 50% majority consensus tree and for calculating
Bayesia Posterior Probabilities (BPP).

The two methods produced nearly congruent topologies for each alignment. Therefore, only
the topology generated from the ML analysis is presented along with the BS values and BPP,
simultaneously at the nodes. Phylogenate$ were visualized using FigTree v. 1.4.4 (Rambaut
2018). Branches that received bootstrap support for Maximum likelihood (BS) and Bayesian
posterior probabilities (BPP), O 75% for BS
supported. The finaklignments and the retrieved topologies were deposited in TreeBASE
(http://www.treebase.org), under accession ID: 30159.

Finally, four data matrices were compiled for different analyses.

Dataset I: The combined dataset of ITS, nLSU;S8U, nueSSU and TE1 regions was
used to differentiate the species of studied specimens belongifiickaptums.l. All vouchers
belonging toTrichaptum s.lare listed in Table 1 and sampleuitricia were used as outgroups.

Dataset II: The combined dataset of ITS,Sh, mtSSU and TEF1 regions was used to
explore the phylogenetic relationshipsToichaptum s.Imembers and other main lineages within
the Hymenochaetales. All vouchers and sequences of Hymenochaetales, Polyporales and
Thelephorales are listed in Tableahd a sample ofenzitopsis dailL.W. Zhou & Kdljalg was
included as an outgroup following Wang et al. (2021).

Dataset lll: The combined dataset of ITS, nLSU and TEF1 regions was used to infer the
divergence times of taxa within the Hymenochaetales. dhehers and sequences of (described or
undescribed) species available in the families of the Hymenochaetales and all main lineages in the
Basidiomycota were includedNeurospora crassg§Ascomycota) was designated as an outgroup.
Sequences of all specimeamsed for the divergence time estimation are listed in $db2

Dataset IV: The combined dataset of ITS, nLSU and TEF1 regions was used to reconstruct
historical biogeography and ancestral areas.

According to studies of phylogenetic and divergence tistenation, each taxon selects a
sequence sample with a confirmed taxonomic position to represent the specied metiaptum
s.l., and Neoantrodiella gypseavas designated as an outgroup. All samples included in the
divergence time estimation analysig ésted in Table 2.
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Table 1 Taxa used in phylogenetic analysed athaptum s.land Hymenochaetales.

Order/ family Species Voucher Locality GenBank Accession No.

ITS nLSU mt-SSU TEF1 nuc-SSU
Cantharellales/ Hydnaceae Repetobasidium conicum KHL 12338 USA DQ873647 DQ873647 1 T T
Hymenochaetales/ Kneiffiella abieticola KHL 12498 Sweden DQ873601 DQ873601 1 T T
Chaetoporellaceae
Hymenochaetales/ Kneiffiella barbajovis KHL 11730 Sweden DQ873609 DQ873610 1 T T
Chaetoporellaceae
Hymenochaetales/ Kneiffiella eucalypticola Lwz China MT319410 MT319142 MT326421 i T
Chaetoporellaceae 2018050911*
Hymenochaetales/ Coltricia perennis Cui 10319 China KU360687 KU360653 1 KY693935 i
Coltriciaceae
Hymenochaetales/ Coltriciella dependens Dai 10944 China KY693737  KY693757 1 T T
Coltriciaceae
Hymenochaetales/ Fomitiporia hartigii MUCL 53551 Estonia JX093789 JX093833 T JX093746 T
Hymenochaetaceae
Hymenochaetales/ Fomitiporia hartigii Cui 9914 China KY750527 MT319381 MT326559 i T
Hymenochaetaceae
Hymenochatales/ Fomitiporia pseudopunctat: AFTOL 688 ) AY854080  AY684157 i AY885149  AY864870
Hymenochaetaceae
Hymenochaetales/ Inonotus hispidus LWz China MT332137 MT319383 MT326506 i T
Hymenochaetaceae 201807031
Hymenochaetales/ Onnia tomentas Cui 10048 China MT332141 MT319387 MT326561 i T
Hymenochaetaceae
Hymenochaetales/ Phellinus piceicola Cui 10440 China JQ828908 MT319389 MT326563 i T
Hymenochaetaceae
Hymenochaetales/ Porodaedalea chinensis Cui 10252 China KX673606  MH152358 i KX852283 i
Hymenochaetaceae
Hymenochaetales/ Porodaedalea pini FP-102122T USA JX110036 JX110080 T T T
Hymenochaetaceae
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus CBS 220.53 France MH857166 MH868702 i T T
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus CBS 221.53 France MH857167 MH868703 1 T T
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Cui 2641 China 0Q449095 i T T 0Q449407
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Cui 2667 China 0Q449096 0Q449033 i 0Q831431 0Q449408
Hymenochaetales/ Hirschioporacea' Hirschioporus abietinus Cui 6561 China 0Q449097 i 0Q517074 0Q831433 i
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 12337 China OL504712 OL477386 0Q517075 0Q831434 0Q449409
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 23760 China 0Q449039 0Q449034 0Q517076 i 0Q449410
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 23771 China 0Q449040 0Q449035 0OQ517077 i 0Q449411
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 23774 China 0Q449041 0Q449036 0Q517078 i 0Q449412
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 23790 China 0Q449042 0Q449037 i T 0Q449413
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Table 1 Continued

Order/ family Species Voucher Locality GenBank Accession No.
ITS nLSU mt-SSU TEF1 nuc-SSU
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 23792 China 0Q449043 0Q449038 0Q517079 i 0Q448998
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus Dai 1 Finland 0Q449044 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus FSU 2734 Germany EU484271 i T T |
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus JV 0907/ 9 Czech MF381023 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus abietinus KUC Republic of KJ668437 KJ66828 | T |
2013071905 Korea

Hymenochaetales/ Hirschioporacea A Hi r schi opor BFOTU23 Finland AM901859 i T T T
Hymenochaetales/ Hirschioporacea A Hi r sc hi opor Cuil7503 China 0Q449045 i T T T
Hymenochaetales/ Hirschioporacea A Hi r sc hi opor Cui9627 China 0Q449046 0Q449184 0Q517080 i 0Q448999
Hymenochaetales/ Hirschioporacea A Hi r sc hi opor Daill338 China 0Q449047 i 0Q449110 0Q831435 Q449000
Hymenochaetales/ Hirschioporacea i Hi r s c hi op or Dail8909 China 0Q449048 00449185 00449111 0Q831436 0Q449001
Hymenochaetales/ Hirschioporacea Ai Hi r sc hi op or Dail8952 China 0Q449049 i T T T
Hymenochaetales/ Hirschioporacea Ai Hi r sc hi op or Dail9105 China 0Q449050 0Q449186 0Q449112 i 0Q449002
Hymenochaetles/ Hirschioporaceae i Hi r sc hi opor Dail9307 China 0Q449051 i T 0Q831437 0Q449003
Hymenochaetales/ Hirschioporacea Ai Hi r s c hi op or Dai20301 China 0Q449052 0Q449187 0Q449113 i 0Q449004
Hymenochaetales/ Hirschioporacea i Hi r socrhui so pa b i Dai 20942 China 0Q449053 0Q449188 0Q449114 i 0Q449005
Hymenochaetales/ Hirschioporacea A Hi r s c hi op or Dai22307 China 0Q449054 i T T T
Hymenochaetales/ Hirschioporacea A Hi r sc hi opor Dai22963 China 0Q512027 0OQ50447 T T I
Hymenochaetales/ Hirschioporacea A Hi r sc hi op or Dai22964 China 0Q449055 0Q449189 0Q449115 i I
Hymenochaetales/ Hirschioporacea A Hi r s c hi op or Dai23246 China 0Q449056 0Q449190 i T I
Hymenochaetales/ Hirschioporacea A HH r s c hi o p or u Dai23255 China 0Q449057 0Q449191 i T T
Hymenochaetales/ Hirschioporacea A Hi r sc hi op or Dai23345 China 0Q449058 0Q449192 i T |
Hymenochaetales/ Hirschioporacea A Hi r s c hi op or Dai23403 China 0Q449129 0Q44993 i T |
Hymenochaetales/ Hirschioporacea A Hi r sc hi op or Dai23542 China 0Q449130 0Q449194 i T |
Hymenochaetales/ Hirschioporacea A Hi r sc hi op or Dai23763 China 0Q449131 0Q449195 0Q449116 i 0Q449006
Hymenochaetales/ Hirschiopaeae A Hi r schi opor Dai23777 China 0Q449132 i 0Q449117 i 0Q449007
Hymenochaetales/ Hirschioporacea A Hi r s c hi op or Dai23956 China 0Q449133 i T T T
Hymenochaetales/ Hirschioporacea A Hi r s ¢ hi o p or Dai24005 China 0Q44913 0Q449196 0Q449118 0Q831438 i
Hymenochaetales/ Hirschioporacea i Hi r s c hi op or Dai24212 China 0Q449135 0Q449197 0Q449119 i 0Q449008
Hymenochaetales/ Hirschioporacea i Hi r s c hi op or Dai24306 China 0Q449136 i T T T
Hymenochaetaléddirschioporaceae Hirschioporus acontextus Cui 11451 China 0Q449137 i T T 0Q449009
Hymenochaetales/ Hirschioporacea Hirschioporus acontextus  Cui 11830 China 0Q449138 0Q449198 0Q449120 i 0Q449010
Hymenochaetales/ Hirschioporacea Hirschioporus acontexs Cui 12067 China 0Q449139 i 0Q449121 0Q831432 0Q449011
Hymenochaetales/ Hirschioporacea Hirschioporus acontextus Dai 19097 China 0Q449140 0Q449199 0Q449122 i 0Q449012
Hymenochaetales/ Hirschioporacea Hirschioporus acontextus Dai 23793* China 0Q44€141 0Q449200 00449123 0Q831439 00Q449013
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Hymenochaetales/ Hirschioporacea Hirschioporus acontextus KUC Republic of KJ668436 KJ668288 T T T
2013100103 Korea
Hymenochaetales/ Hirschioporacea Hirschioporus beijingensis Dai 18907 China 0Q449142 0Q449201 0Q449124 0Q831440 0Q449014
Hymenochaetales/ Hirschioporacea Hirschioporus beijingensis Dai 23704* China 0Q449143 0Q449202 0Q449125 0Q83M41  0Q449015
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Cui 17530 China 0Q449144 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Cui 18435 China 0Q449145 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Cui 2488 China 0Q449146 i 0Q449126 0Q831442 0Q449016
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 18550A China 0Q449147 0Q449203 i T T
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 19107 China 0Q449148 i I I I
Hymenochatles/ Hirschioporaceae Hirschioporus chinensis Dai 19110 China 0Q449098 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 19111* China 0Q449099 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 19115 China 0Q44910 T | | |
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 20264 China 0Q449101 0Q449204 00Q449127 0Q831443 0Q449017
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 21116 China 0Q437348 0Q438001 00Q448978 0Q831444 i
Hymenochaetles/ Hirschioporaceae Hirschioporus chinensis Dai 23048 China 0Q437349 0Q438002 00448979 0Q831445 0Q438032
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 23291 China 0Q437350 0Q438003 0Q448980 i T
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 6455 China 0Q437351 i T 0Q831446 0Q438033
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Dai 6921 China 0Q437352 i T 0Q831447 0Q438034
Hymenochaetales/ Hirschioporacea Hirschioporus chinensis Y2618 China 0Q437353 i 0Q4488B1 0Q831448 0Q438035
Hymenochaetales/ Hirschioporacea Hirschioporus floridanus Dolliner 640 USA 0Q437354 i T T 0Q438036
Hymenochaetales/ Hirschioporacea Hirschioporus floridanus Dolliner 642*  USA 0Q437355 0Q438004 i I 0Q438037
Hymenochaetales/ Hirsaporaceae Hirschioporus floridanus MC1 USA MW795372 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 20987 Belarus 0Q437356 0Q438005 0Q448982 i 0Q438038
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 20988 Belarus 0Q437357 0Q438006 00448983 0Q831449 0Q438039
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 21008 Belarus 0Q437358 0Q438007 0Q448984 i 0Q438040
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 21011 Belarus 0Q437359 0Q438008 00Q448985 0Q831450 i
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 21021 Belarus 0Q437360 0Q438009 00Q448986 0Q831451 i
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus JV 1610/ 32 Czech MF381026 i T T T
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Cui 10439 China 0Q437361 0Q438010 00448987 0Q831452 0Q438041

fuscoviolaceus
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Hymenochaetak# Hirschioporaceae Hirschioporus Cui 11870 China 0Q437362 0Q438011 0Q448988 i 0Q438042
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Cui 8850 China 0Q437363 i T T T
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Cuil7609 China 0Q437364 i T T T
fuscovidaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 10576 China 0Q437365 i T 0Q831453 0Q438043
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 15431 China 0Q437366 i T 0Q831454 i
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 21636 China 0Q437367 0Q438012 i T T
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 22771 China 0Q437368 0Q438013 i T 0Q438044
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus Dai 6031 China 0Q437369 i T 0Q831455 0Q438045
fuscoviolaceus
Hymenochaetald Hirschioporaceae Hirschioporus Dai 7196 China 0Q437370 i T 0Q831456 0Q438046
fuscoviolaceus
Hymenochaetales/ Hirschioporacea Hirschioporus V. Haikonen Finland MF319119 MF318985 1 T T
fuscoviolaceus 25849
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Cui 10733 China 0Q438012 0Q438014 00Q448989 0Q874780 0Q438047
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Cui 17067 China OL470322 0OL462836 00Q44890 0Q857931 00Q438048
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Dai 22979 China 0Q437372 0Q438015 00448991 0Q857932 00Q438049
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Dai 23134 China 0Q437373 i 0Q448992 0Q857933 0Q438050
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Dai 23143 China 0Q437374 0Q438016 00Q448993 0Q857934 0Q438051
Hymenochaetales/ Hirschioporacea Hirschioporus montanus  Dai 24196 China | | 0Q448994 0Q857935 0Q449149
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Dai 4189 China 0Q437375 0Q438017 00Q448995 0Q857936 0Q449150
Hymenochaetales/ Hirschioporacea Hirschioporus montanus Dai 4204 China 0Q437376 0Q438018 00448996 0Q857937 0Q449151
Hymenochaetales/ Hirschioporacea Hirschioporus pubesns Dai 17064* China 0Q437377 0Q438019 0Q448997 i 0Q449152
Hymenochaetales/ Hirschioporacea Hirschioporus pubescens Dai 19211 China 0Q437378 0Q438020 i 0Q857938 i
Hymenochaetales/ Hirschioporacea Hirschioporus pubescens Dai 23710 China 0Q512026 0Q449®9 0Q449169 0Q857930 0Q449153
Hymenochaetales/ Hirschioporacea Hirschioporus pubescens KA17-0228 Republic of MN294864 i T T T
Korea
Hymenochaetales/ Hirschioporacea Hirschioporussp. UBCF20347 Canada KC581332 i T T T
Hymenochaetales/ Hirschioporacea Hirschioporussp. UBCF28393 Canada KP454016 1 T T T
Hymenochaetales/ Hirschioporacea Hirschioporus Cui 16849 China 0Q437379 0Q449060 00Q449170 0Q857939 0Q449154

tianschanicus
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Hymenochaetales/ Hirschioporacea Hirschioporus Cui 16850 China 0Q437380 i 0Q449171 0Q857940 0Q449155
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Cui 18779 China 0Q437381 0Q449061 i 0Q857941 0Q449156
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Cui 19235 China 0Q437382 0Q449062 00449172 0Q857942 0Q449157
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 15944 China 0Q437383 0Q449063 0Q449173 0Q857943 0Q449158
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 19055 China 0Q437384 0Q449064 0Q449174 0Q857944 0Q449159
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 19057 China 0Q437385 0Q449065 00Q449175 0Q857945 0Q449160
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 19064 China 0Q437386 0Q449066 00Q449176 0Q857946 0Q449161
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 19067* China 0Q448960 0Q449067 0Q449177 0Q857947 0Q449162
tianschanicus

Hymenahaetales/ Hirschioporaceae Hirschioporus Dai 19076 China 0Q448961 0Q449068 00Q449178 0Q857948 0Q449163
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 19085 China 0Q448962 0Q449069 i T T
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus Dai 19086 China 0Q448963 0Q449070 00Q449179 0Q857949 0Q449164
tianschanicus

Hymenochaetales/ Hirschioporacea Hirschioporus KA16-1050 Kyrgyzstan MK351689 i T T T
tianschanicus

Hymenochaetales/ Hirschioporacea Nigrohirschioporus Ryvarden Costa Rica 0Q448964 i T T T
bulbocystididus 42922*

Hymenochaetales/ Hirschioporacea Nigrohirschioporus JV 1407/ 75* Costa Rica MF380988 i T T T
confertus

Hymenochaetales/ Hirschioporacea Nigrohirschioporus JV 1504/ 101 Costa Rica MF380992 i T T T
confertus

Hymenochaetales/ Hirschioporacea Nigrohirschioporus JV 1504/ 32 Costa Rica MF380991 i T T T
confertus

Hymenochaetales/ Hirschioporacea Nigrohirschioporus deviatus Ryvarden Venezuela 0Q476081 i T T T

46959*

Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Cui 11327 China 0Q448965 0Q449071 00Q449180 0Q874781 0Q449165

Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Cui 8350 China 0Q448966 i T 0Q857950 0Q449166

Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Cui 8353 China 00448967 i T T T
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Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Cui 8807 China 0Q448968 0Q449072 i T T
Hymenochaetales/ Hichioporaceae Nigrohirschioporus durus  Dai 12305 China 0Q448969 0Q449073 i 0Q857951 0Q449167
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Dai 18419 Vietham 0Q448970 i T T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Dai 194% Sri Lanka 0Q448971 0Q449074 00Q449181 0Q857952 00Q449168
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Dai 19498 Sri Lanka 0Q448972 0Q449075 i T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Dai 19640 Sri Lanka 0Q476082 0OQ50433 0Q512031 0Q857953 0Q512030
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  Dai 20642 China OL470321 0OL462835 00Q463070 0Q857954 0Q449103
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus He China 0Q448973 0Q449076 00Q463071 0Q857955 0Q449104
2012072411
Hymenochaetales/ Hirschioporacea Nigrohirschioporus durus  He 201207268 China 0Q448974 0Q449077 0Q463072 0Q857956 0Q449105
Hymenochaetales/ Hirschioporacea Nigrohirschioporudissilis ~ TKC 145 Brazil MK973088 i T T T
Hymenochaetas/ Hirschioporaceae Nigrohirschioporudissilis ~ TKC 99* Brazil MK973089 i T T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus B3942 Brazil 0Q448975 0Q438022 i 0Q857957 0Q449106
griseofuscus
Hymenochaetales/ Hirschioporacea Nigrohirschioporus JV 1808/ 103  French 0Q448976 0Q438023 0Q449182 i T
griseofuscus Guiana
Hymenochaetales/ Hirschioporacea Nigrohirschioporus JV 1808/ 27 French 0Q448977 i T T T
griseofuscus Guiana
Hymenochaetales/ Hirschioporacea Nigrohirschioporus JV 1909/ 6 French 0Q437343 0Q438024 i 0Q857958 0Q449107
griseofuscus Guiana
Hymenochaetales/ Hirschioporacea Nigrohirschioporus sector AS 2707 Brazil 0Q437344 0Q438025 00449183 0Q857959 0Q449108
Hymenochaetales/ Hirschioporacea Nigrohirschioporus sector B3799 Brazil 0Q437345 0Q438026 i 0Q857960 0Q449109
Hymenochaetales/ Hirschioporacea Nigrohirschioporus sector  Dolliner 897 USA 0Q437346 i | T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus sector JV 1408/ 8] Costa Rica 0Q437347 0Q438027 i 0Q857961 i
Hymenochaetak? Hirschioporaceae Nigrohirschioporus sector JV 1504/ 61 Costa Rica 0Q453302 i T T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus sector JV 1704/ 50 Costa Rica 0Q453303 i | T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus sector JV 1808/108 French 0Q453304 0Q453531 0Q453509 i 0Q453485
Guiana
Hymenochaetales/ Hirschioporacea Nigrohirschioporussp. JV 0904/ 66 USA MF381009 1 T T T
Hymenochaetales/ Hirschioporacea Nigrohirschioporus Dai 18392* Vietham 0Q453305 0Q453532 i T 0Q453486
submurinus
Hymenochaetales/ Hirschioporacea Nigrohirschioporus B3471 Brazil 0Q453306 0Q453533 i 0Q857962 i
trimiticus
Hymenochaetales/ Hirschioporacea Nigrohirschioporus B4105 Brazil 0Q453307 0Q453534 00453510 0Q857963 0Q453487
trimiticus
Hymenochaetas/ Hirschioporaceae Nigrohirschioporus B696* Brazil 0Q453308 0Q453535 i T 0Q453488
trimiticus
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Hymenochaetales/ Hirschioporacea N.igr.o'hirschioporus RP 63 Brazil KP859296 1 T T T
Hymenochaetales/ Hirschioporacea g:ﬂ:ﬂl;ﬁrschioporus Cui 10728 China 0Q453309 0Q453536 0Q453511 i 0Q453489
Hymenochaetales/ Hirschioporacea tI:;cl)lgdrnc;ﬁirschioporus Cui 7213 Japan 0Q433310 0Q453537 i T 0Q453490
Hymenochaetales/ Hirschioporacea tI:;cl)lzdmoﬁirschioporus Cz 411 China FJ755247 T T T T
Hymenochaetales/ Hirschioporacea tI;L']:lcl)lztrjno?irschioporus Dai 12746 USA 0Q453311 0Q453538 00453512 0Q874735 0Q453491
Hymenochatales/ Hirschioporaceae E’?;(Ijlgtrjno?lirschioporus Dai 12748 China 0Q453312 i 0Q453513 0Q874736 i
Hymenochaetales/ Hirschioporacea E’?;(Ijlgtrjno?lirschioporus Dai 14531 China 0Q453313 0Q453539 00453514 0Q874737 0Q453492
Hymenochaetales/ Hirschiopazeae E’f;(ljlgtrjno?lirschioporus Dai 16018 China 0Q453314 0Q453540 00Q453515 0Q874738 0Q453493
Hymenochaetales/ Hirschioporacea tI;L']:lcl)lztrjno?irschioporus Dai 16061 China 0Q453315 0Q453541 00Q453516 0Q874739 0Q453494
Hymenochaetales/ Hirschioporaee E’T;(I)I:(rjno?irschioporus Dai 16076 China 0Q453316 0Q453542 00Q453517 0Q874740 0Q453495
Hymenochaetales/ Hirschioporacea E’?lelgtrjnofﬁirschioporus Dai 19012 China 0Q453317 0Q453543 0Q453518 i 0Q453496
Hymenochaetales/ Hirschioporacea E’?;?Igtr:inofﬁirschioporus Dai 19095 China 0Q453318 0Q453544 00Q453519 0Q874741 0Q453497
Hymenochaetales/ Hirschioporacea E’?;?Igtr:inofﬁirschioporus Dai 19099 China 0Q453319 0Q453545 0Q453520 i 0Q453498
Hymenochaetales/ Hirschioporacea E’T;?Igtrjno?]irschiopons Dai 19104 China 0Q453320 0Q453546 00Q453521 0Q874742 0Q453499
Hymenochaetales/ Hirschioporacea g;(ljlgtl;lnof]irschioporus Dai 19190 China 0Q453321 0Q453547 0Q453522 i 0Q453500
Hymenochaetales/ Hirschioporacea tI;fffafljlE(rjlnof]irschioporus Dai 19466 China 0Q453223 0Q453548 00Q453523 0Q874743 0Q453501
Hymenochaetales/ Hirschioporacea kFigl(l)lgtr:inc;ﬁirschioporus Dai 20302 China 0Q453224 0Q453549 0Q453524 i 0Q453502
Hymenochaetales/ Hirschioporacea lIilg;cl)lg(r:i.nc;ﬁirschioporus Dai 20913 Belarus 0Q453225 0Q453550 00453525 0Q874744 0Q453503

biformis
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Hymenochaetales/ Hirschioporacea P.allido'hirschioporus Dai 20920 Belarus 0Q453226 0Q453282 00Q453526 0Q874745 0Q453504
Hymenochaetales/ Hirschioporacea g:l)lgcrjno?irschioporus Dai 20971 Belarus 0Q453227 0Q453283 0Q453527 i 0Q453505
Hymenochaetales/ Hirschioporacea tI:;cl)lgdrnc;ﬁirschioporus Dai 21014 Belarus 0Q453228 00453284 00453528 0Q874746 0Q453506
Hymenochaetales/ Hirschioporacea tI:;cl)lzdmoﬁirschioporus Dai 22922 China 0Q453229 0Q453285 i T T
Hymenochaetales/ Hirschioporacea tI;L']:lcl)lztrjno?irschioporus He 2146 USA 0Q453230 0Q453286 00Q453529 0Q874747 0Q453507
Hymenochaetales/ Hirschioporacea E’?:Ijlgtrjno?lirschioporus Y844 China 0Q453231 i 0Q453530 0Q874748 0Q453508
Hymenochaetales/ Hirschioporacea E’?:Ijlgtrjno?lirschioporus Dai 10598 China 0Q449102 0Q449205 0Q449128 i 0Q449018
Hymenochaetalesdirschioporaceae E’IZI)IE(rjnoI;?rschioporus Cui 16753 China 0Q453232 0Q453287 0Q453266 i 0Q453244
Hymenochaetales/ Hirschioporacea Egﬁé&:)%;;rschioporus Dai 12224 China 0Q453233 0Q453288 0Q453267 i 0Q453245
Hymenochaetales/ Hirschioporaeea ggﬁ(tji%;;rschioporus Dai 12227 China 0Q453234 i T T T
Hymenochaetales/ Hirschioporacea E’gﬁ(tj%%rschioporus Dai 12316 China 0Q453235 0Q453289 00453268 0Q874749 0Q453246
Hymenochaetales/ Hirschioporacea E’gﬁé%%:rschioporus Dai 18804 Australia 0Q453236 0Q453290 0Q453269 i 0Q453247
Hymenochaetales/ Hirschioporacea E’gﬁé%%;irschioporus Dai 18808 Australia 0Q453237 0Q453291 i T T
Hymenochaetales/ Hirschioporacea E’gﬁ}je:)gr;;rschioporus Dai 19417 China 0453238 0Q453292 0Q453270 i 0Q453248
Hymenochaetales/ Hirschioporacea ggﬁ:ﬂﬁ;;rschioporus Dai 19784 China 0Q453239 0Q453293 i T T
Hymenochaetales/ Hirschioporacea gﬁﬁ:ﬂ?ﬁ;;rschioporus Dai 20459 China 0Q453240 0Q453294 0Q453271 i 0Q453249
Hymenochaetales/ Hirschioporacea ggﬁé%%{?rschioporus Dai 20656 China 0Q453241 0Q453295 0Q453272 i 0Q453250
Hymenochaetales/ Hirschioporacea E’Zﬁ(tj%gr::rschioporus Dai 22686 China 0Q453242 i T T T

brastagii
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Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 22918 China 0Q453243 0Q453296 00Q453273 0Q874750 i
brastagii

Hymenochaetales/ Hirschioporacea Pallidohirschigorus Dai 22919 China 0Q453371 0Q453297 00453274 0Q874751 0Q453251
brastagii

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 22921 China 0Q453372 0Q453298 00453275 0Q874752 i
brastagii

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 23002 China 0Q453373 0Q453299 00453276 0Q874753 i
brastagii

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Cui 5384 China 0Q453374 i 0Q453277 0Q874754 0Q453252
imbricatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Cui 6986 China 0Q453375 i T T T
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Cui 7028 China 0Q453376 i T T 0Q453253
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 14686 China 0Q453377 0Q453300 00453278 0Q874756 0Q453254
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 19100 China 0Q453378 0Q453301 00Q453279 0Q874757 0Q453255
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 19101 China 0Q453379 0Q474948 00Q453280 0Q874758 0Q453256
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 19103 China 0Q453380 0Q474949 00453281 0Q874759 0Q453257
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 5232 China 0Q453381 i T T T
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 5242 China 0Q453382 i | | 0Q453258
polycystidiatus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus CCFCO003932 USA AF266679 1 AF408714 i T
subchartaceus

Hymenochaetales/ Hirsclporaceae Pallidohirschioporus JV 0509/ 146 USA MF381010 1 T T T
subchartaceus

Hymenochaetales/ Hirschioporacea Pallidohirschioporus CLZhao 3914 China MH114919 i T T T
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus CLzZhao 6B5 China MK404522 i T T T
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Cui 16974 China 0Q453383 0Q474950 0Q534100 i 0Q453259

versicolor
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Hymenochaetales/ Hirschioporacea Pallidohirschioporus Cui 18121 China 0Q453384 i T T T
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Cui 19701 China 0Q504334 0Q504324 00Q512029 0Q874760 0Q504328
versicolor

Hymenochaetales/ Hichioporaceae Pallidohirschioporus Dai 19327 China 0Q453385 i 0Q534101 0Q874761 Q453260
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 19331* China 0Q453386 0Q474951 i 0Q874762 0Q453261
versicolor

Hymenochaetales/ Hirschioporaeea Pallidohirschioporus Dai 19332 China 0Q453387 0Q474952 00Q534102 0Q874763 0Q453262
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 19366 China 0Q453388 i 0Q534103 0Q874764 0Q453263
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 22844 China 0Q453389 0Q474953 00Q534104 0Q874765 0Q453264
versicolor

Hymenochaetales/ Hirschioporacea Pallidohirschioporus Dai 22867 China 0Q453390 0Q474954 00Q534105 0Q874766 0Q453265
versicolor

Hymenochaetales/ Hirschioporacea Peremihirschioporus JV 1407/ 97 Costa Rica MF380993 i T T T
agricola

Hymenochaetales/ Hirschioporacea Perennihirschioporus JV 1504/ 75J* Costa Rica MF380995 i T T T
agricola

Hymenochaetales/ Hirschioporacea Perennihirschioporus Cui 18235 Malaysia 0Q474938 i 0Q534106 0Q874767 Q450175
daedaleus

Hymenochaetales/ Hirschioporacea Perennihirschioporus Dai 21143* Malaysia 0Q474939 i T T T
daedaleus

Hymenochaetales/ Hirschioporacea Perennihirschioporus JV 1607/793 Costa Rica MF381021 i T T T
fumosoavellaneus

Hymenochaetales/ Hirschioporacea Perennihirschioporus JV 2203/ 80 Costa Rica 0Q474940 0Q474955 0Q512028 0Q874768 0Q450176
fumosoavellaneus

Hymenochaetales/ Hirschioporacea Perennihirschioporus Dai 19295 China 0Q474941 0Q474956 i 0Q874779 i
perennis

Hymenochaetales/ Hirschioporacea Perennihirschioporus B856 Brazil 0Q474942 0Q474957 i 0Q874769 0Q450177
variabilis

Hymenochaetales/ Hirschioporacea Perennihirschioporus Ryvarden Venezuela 0Q474943 0Q474958 i T T
variabilis 37787

Hymenochaetales/ Hichioporaceae Perennihirschioporus JV 1707/ 48]  Mexico 0Q504335 0Q504325 00883911 0Q874770 i

variabilis
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Hymenochaetales/ Hirschioporage Perennihirschioporus JV 1909/ 4 French 0Q504336 0Q504326 i T 0Q450178
variabilis Guiana
Hymenochaetales/ Hirschioporacea Perennihirschioporus Ryvarden Venezuela 0Q504337 i T T T
variabilis 35177*

Hymenochaetales/ Hyphodontiacea Hyphodontia alutda KHL 11889 Sweden DQ873603 i T T T
Hymenochaetales/ Hyphodontiacea Hyphodontia densispora  LWZ China MT319426 MT319160 MT326431 i T

201709085*
Hymenochaetales/ Incertae sedis  Basidioradulum radula AFTOL- USA DQ234537 AY700184 i T T

ID 451
Hymenochatles/ Incertae sedis Blasiphalia pseudogrisella Lutzoni i u66437 u66437 T T T

9307283
Hymenochaetales/ Incertae sedis  Fibricium rude CBS 339.66 France MH858815 MH870454 i T T
Hymenochaetales/ Incertae sedis  Gyroflexus brevibasidiatus Lutzoni i u66441 u66441 T T T

9308261
Hymenochaetales/ Incertae sedis  Hastodontia halonata HHB-17058 Mexico MK575207 MK598738 i T T
Hymenochaetales/ Incertae sedis  Hastodontia hastata KHL 14646 Norway MH638232 MH638232 1 T T
Hymenochaetales/ Incertae sedis  Leifia brevspora LWz China MK343469 MT319400 1 T T

2017082046
Hymenochaetales/ Incertae sedis  Loreleia marchantiae Lutzoni USA uU66432 U66432 T T T

9308261
Hymenochaetales/ Incertae sedis  Odonticium romellii 1514b Norway DQ873639 DQ873639 i T T
Hymenochaetaleshcertae sedis Podocarpioporus podocarp Dai 12015 China 0Q449081 i T T 0Q449397
Hymenochaetales/ Incertae sedis  Podocarpioporus podocarp Dai 21986 China 0Q449082 0Q449023 00Q517064 0Q785648 0Q449398
Hymenochaetales/ Incertae sedis  Pseudotrichaptum larioum ANT242- Canada MN992532 i T T T

QFB28749
Hymenochaetales/ Incertae sedis  Pseudotrichaptum laricinun Dai 19455 China T 0Q449019 i i 0Q449394
Hymenochaetales/ Incertae sedis  Pseudotrichaptum laricinun Dai 19457 China 0Q449078 0Q449020 0Q517061 i 0Q44935
Hymenochaetales/ Incertae sedis  Pseudotrichaptum laricinun Dai 23782 China 0Q449079 0Q449021 0Q517062 i 0Q449396
Hymenochaetales/ Incertae sedis  Pseudotrichaptum laricinun RLG-4665 USA u63471 T T T T
Hymenochaetales/ Incertae sedis  Pseudotrichaptumaricinum RLG-6936 USA ue63477 T T I |
Hymenochaetales/ Incertae sedis  Pseudotrichaptum laricinun YY 99 China 0Q449080 0Q449022 0Q517063 i I
Hymenochaetales/ Incertae sedis  Sidera lunata JS 15063 Norway DQ873593 DQ873593 i T |
Hymenochaetales/ Incertaedse Skvortzovia furfuraceum KHL 11738 Finland DQ873648 DQ873648 i i T
Hymenochaetales/ Incertae sedis  Skvortzovia furfurella KHL 10180 Puerto Rico DQ873649 DQ873649 i i T
Hymenochaetales/ Incertae sedis  Sphaerobasidium minutum KHL 11714 Finland DQ873652 DQ873653 i i |
Hymenochaetales/ Incertae sedis  Tubulicrinis globisporus KHL 12133 Sweden DQ873655 DQ873655 i i |
Hymenochaetales/ Incertae sedis  Tubulicrinis hirtellus KHL 11717 Finland DQ873657 DQ873657 i i I
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Hymenochaetales/ Oxyporaceae Bridgeoporus sinensis Cui 10013 China KY131832 KY131891 i T T

Hymenochaetales/ Oxyporaceae Leucophellinus hobsonii Cui 6468 China KT203288 KT203309 KT203330 i i

Hymenochaetales/ Oxyporaceae Leucophellinus irpicoides  Yuan 2690 China KT203289 KT203310 KT203331 i i

Hymenochaetales/ Oxyporaceae Rigidoporus corticola Dai 12632 Finland KF111018 KF111020 KT203334 i T

Hymenochaetales/ Oxyporaceae Rigidoporus gnkgonis Cui 5555 China KT203295 KT203316 KT203336 i T

Hymenochaetales/ Rickenellaceae Cotylidiasp. AFTOL-ID T AY854079  AY629317 i | i
700

Hymenochaetales/ Rickenellaceae Peniophorellasp. KHL 13164 Estonia DQ873597 DQ873597 1 I T

Hymenochaetales/ Riekellaceae Contumyces rosellus Redhead 7501 i uU66452 U66452 T I T

Hymenochaetales/ Rickenellaceae Atheloderma mirabile TAA 169235 Estonia DQ873592 DQ873592 i T T

Hymenochaetales/ Rickenellaceae Globulicium hiemale Hjm 19007 Sweden DQ873595 DQ873595 i T T

Hymenochaetales/ Rickenellaceae Rickenella fibula AFTOL-ID T DQ241782 AY700195 i | T
486

Hymenochaetales/ Rickenellaceae Rickenella mellea Lamoure 74 USA u66438 u66438 T T T

Hymenochaetales/ Schizoporaceae Fasciodontia brasiliensis ~ MSK-F 7245a  Brazil MK575201 MK598734 i T T

Hymenochaetales/ Schizoporaceae Fasciodontia bugellensis  MSK-F 5548  Belarus MK575204 MK598736 1 T T

Hymenochaetales/ Schizoporaceae Lyomyces crustosus LWz China MT319465 MT319201 MT326446 MT326400 1
2017081523

Hymenochaetales/cBizoporaceae = Lyomyces leptocystidiatus LWZ China MT319429 MT319163 MT326512 MT326395 i
2017081414*

Hymenochaetales/ Schizoporaceae Lyomyces microfasciculatu: LWZ China MT319451 MT319185 MT326441 MT326387 1
2017082618

Hymenochaetales/ Schizoporaceae Xylodon flaviporus Lwz China MT319553 MT319277 MT326473 MT326405 i
201507081

Hymenochaetales/ Schizoporaceae Xylodon heterocystidiatus LWZ China MT319518 MT319264 MT326466 MT326382 i
2017101533

Hymenochaetales/ Schizoporaceae Xylodon kunmingensis Lwz China MT319512 MT319259 MT326462 MT326399 i
2017082041

Hymenochaetales/ Schizoporaceae Xylodon nesporii Lwz Vietham MT319493 MT319235 MT326455 MT326384 i
2017101612

Hymenochaetales/ Neoantrodiella gypsea Cui 10372 China KT203290 MT319396 MT326567 i T

Neoantrodiellaceae

Hymenochaetales/ Neoantrodiella gypsea Yuan 5589 China KT203292 KT203313 i T T

Neoantrodiellaceae

Hymenochaetales/ Neoantrodiella thujae Dai 5065 China KT203293 MT319397 MT326568 i T

Neoantrodiellaceae
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Hymenochaetales/ Nigrofomitaceae Nigrofomes melanoporus JV 1704/ 39 Costa MF629835 MF629831 1 T T

Rica
Hymenochaetales/ Nigrofomitaceae Nigrofomes melanoporus JV 1607/ 82 Costa MF381027 1 T T T

Rica
Hymenochaetales/ Nigrofomitaceae Nigrofomes Cui 5277 China MF629836 MT319398 i T T

sinomelanoporus
Hymenochaetales/ Nigrofomitaceae Nigrofomes Dai 16286* China MF629839 i T T T
sinomelanoporus

Hymenochaetales/ Trichapteae Trichaptum byssogenum  Dai 10753 China 0Q449083 0Q449024 0Q517065 i 0Q449399
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  Dai 11543 China 0Q449084 0Q449025 0Q517066 i 0Q449400
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  Dai 15555 China 0Q449085 0Q449026 0Q517067 0Q874771 0Q449401
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  Dai 16758 Thailand 0Q449086 0Q449027 0Q517068 0Q874772 0Q449402
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  Dai 18850 Australia 0Q449087 i 0Q517069 0Q874773 i
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  Dai 18851 Australia 0Q449088 i 0Q517070 i 0Q449403
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  Dai 22342 China 0Q449089 0Q449028 i T T
Hymenochaetales/ Trichaptaceae  Trichaptun byssogenum E7361 Indonesia  AJ536654 T T T T
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  JV 0411/ 9 Thailand MF381016 i T T T
Hymenochaetales/ Trichaptaceae  Trichaptum byssogenum  JV 1112/ 5] Puerto 0Q449090 0Q449029 0Q517071 0Q874774 i

Rico
Hymenochaetales/ Trichaptaceae  Trichaptum perrottetii JV 1808/ 101 French 0Q449091 0Q449030 0Q517072 0Q874775 0Q449404

Guiana
Hymenochaetales/ Trichaptaceae  Trichaptum perrottetii JV 1908/ 45 French 0Q449092 0Q449031 i 0Q874776  0Q449405

Guiana
Hymenoclaetales/ Trichaptaceae Trichaptum perrottetii B2626 Brazil 0Q449093 0Q449032 i 0Q874777 0Q449406
Hymenochaetales/ Trichaptaceae  Trichaptum perrottetii JV 1808/ 531  French 0Q449094 i T T T

Guiana
Hymenochaetales/ Trichaptaceae  Trichaptum resacarium JV 1109/ 56 USA MF381020 i T T i
Hymenochaetales/ Trichaptaceae  Trichaptum resacarium JV 1109/ 57* USA MF381018 i T T T
Hymenochaetales/ Trichaptaceae  Trichaptum strigosum JV 1012/ 23 USA MF381011 7 0Q517073 0OQ874778 i
Polyporales/ Polyporaceae Donkioporkella mellea Lwz China KX258957  KX258955 1 T I

2014062212

Polyporales/ Polyporaceae Melanoporia nigra FP 90875 USA KC585356 KC585185 1 T I
Polyporales/ Polyporaceae Melanoporia nigra JV 1410/ 163 USA KT156694 i T T [
Polyporales/ Polyporaceae Tramets versicolor ZRL20151477 China LT716079 KY418903 i KY419091 i
Thelephorales/ Thelephoraceae Lenzitopsis daii Yuan 2959* China JN169799 JN169795 i T i

*: Type sequene
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Table 2 Species used in molecular clock analysis besides those indicdtedhaptun s.I.

Order/family Species Voucher ITS nLSU TEF1
Agaricales/ Lepiota cristata ~ ZRL20151133 LT716026 KY418841 KY419048
Agaricaceae

Agaricales/ Gymnopilus ZRL2015011 LT716066 KY418882 KY419077
Strophariaceae picreus

Amylocorticiales/  Anomoloma Cui 12188 KT954956 KT954970 i
Amylocorticiaceae flavissimum

Amylocorticiales/  Amylocorticium HHB 2808 GuU187505 GU187561 GU187675
Amylocorticiaceae cebennense

Atheliales/ Athelia CBS 418.72 GU187504 GU187557 GU187672
Atheliaceae arachnoidea

Atheliales/ Leptosporomyces HHB 7628 GU187528 GU187588 GU187719
Atheliaceae raunkiaeri

Auriculariales/ Auricularia Xiaoheimao LT716074 KY418890 KY419083
Auriculariaceae heimuer

Boletales/ Gomphidius MB 95-038 DQ534570 DQ534669 GU187702
Gomphidiaceae roseus

Boletales/ Suillus pictus AFTOL 717 AY854069 AY684154 AY883429
Suillaceae

Cantharellales/ Multiclavula AFTOL 1130 DQ521417 AY885163 1
Clavulinaceae mucida

Cantharellales/ Hydnum BB 07.341 | KF294643 JX192980
Hydnaceae repandum

Corticiales/ Corticium roseum MG43 GU590877 AY463401 i
Corticiaceae

Corticiales/ Punctulariopsis Hallenberg HM046917 HMO046932 i
Punctulariaceae subglobispora 12761 (GB)

Corticiales/ Cytidia salicina He 4908 MW507083 MW507025 i
Vuilleminiaceae

Corticiales/ Vuilleminia Hallenberg HM046898 AY586725 i
Vuilleminiaceae comedens 12314 (GB)

Dacrymycetales/ Calocera cornea AFTOL 438 AY789083 AY701526 AY881019
Dacrymycetaceae

Geastrales/ Pyrenogaster 0OSC 59743 | DQ218519 DQ219232
Geastraceae pityophilus

Geastrales/ Geastrum OSC 4196 | DQ218486 DQ219230
Geastraceae recolligens

Gloeophyllales/ Gloeophyllum Wilcox-3BB HM536091 HM536061 HM536110
Gloeophyllaceae  sepiarium

Gloeophyllales/ Gloeophyllum ARIZAN HM536092 HM536063 HM536111
Gloeophyllaceae  striatum 027866

Gomphales/ Ramariarubella  AFTOL 724 AY854078 AY645057 AY883435
Gomphaceae

Gomphales/ Gautieria otthii AFTOL 466 i AF393058 AY883434
Gomphaceae

Hymenochaetales Fibricium rude CBS 339.66 MH858815 MH870454 i
/Incertae sedis

Hymenochaetales Basidioradulum  AFTOL-ID DQ23487 AY700184 i
/Incertae sedis radula 451

Hymenochaetales/ Kneiffiella KHL 12498 DQ873601 DQ873601 1
Chaetoporellaceae abieticola
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Hymenochaetales/ Kneiffiella barba KHL 11730 DQ873609 DQ873610 i
Chaetoporellaceae jovis

Hymenochaetales/ Kneiffiella Lwz MT319410 MT319142 i
Chaetoporellaceae eucalypticola 2018050911

Hymenochaetales/ Kneiffiella Lwz MT319407 MT319139 i
Chaetoporellaceae subalutacea 201708169

Hymenochaetales/ Coltricia perennis Cui 10319 KU360687 KU360653 KY693935
Coltriciaceae

Hymenochaetales/ Coltricia Dai 10944 KY693737 KY693757 i
Coltriciaceae dependens

Hymenochaetales/ Hymenochaete He 104 JQ716407 JQ279667 i
Hymenochaetaceae rubiginosa

Hymenochaetales/ Fomitiporia AFTOL 688 AY854080 AY684157 AY885149
Hymenochaetaceae mediterranea

Hymenochaetales/ Fomitiporia MUCL 53551 JX093789 JX093833 JX093746
Hymenochaetaceae hartigii

Hymenochaetales/ Porodaedalea Cui 10252 KX673606 MH152358 MG585301
Hymenochaetaceae chinensis

Hymenochaetales/ Hyphodontia Lwz MT319426 MT319160 i
Hyphodontiacae densispora 201709085

Hymenochaetales/ Hyphodontiasp. Lwz MT319417 MT319148 i
Hyphodontiaceae 2017081415

Hymenochaetales/ Neoantrodiella Cui 10372 KT203290 MT319396 i
Neoantrodiellaceae gypsea

Hymenochaetales/ Neoantrodiella Dai 5065 KT203293 MT319397 i
Neoantrodiellaceae thujae

Hymenochaetales/ Nigrofomes JV 1704/39 MF629835 MF629831 i
Nigrofomitaceae melanoporus

Hymenochaetales/ Nigrofomes Cui 5277 MF629836 MT319398 i
Nigrofomitaceae sinomelanoporus

Hymenochatales/  Rigidoporus ZRL20151459 LT716075 KY418899 KY419087
Oxyporaceae corticola

Hymenochaetales/ Rigidoporus Cui 5555 KT203295 KT203316 i
Oxyporaceae ginkgonis

Hymenochaetales/ Bridgeoporus Cui 10013 KY131832 KY131891 i
Oxyporaceae sinensis

Hymenochaetles/  Leucophellinus Cui 6468 KT203288 KT203309 i
Oxyporaceae hobsonii

Hymenochaetales/ Fasciodontia MSK-F 7245a MK575201 MK598734 i
Schizoporaceae brasiliensis

Hymenochaetales/ Fasciodontia MSK-F 5548 MK575204 MK598736 1
Schizoporaceae bugellensis

Hymenochaetales/ Lyomyces Lwz MT319465 MT319201 MT326400
Schizoporaceae crustosus 2017081523

Hymenochaetales/ Lyomyces Lwz MT319429 MT319163 MT326395
Schizoporaceae leptocystidiatus 2017081414

Hymenochaetales/ Lyomyces Lwz MT319451 MT319185 MT326387
Schizoporaceae microfasciculatus 2017082018

Hymenochaetales/ Lyomyces sambuc LWZ MT319438 MT319172 MT326389

Schizoporaceae

201809052
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Hymenochaetales/ Xylodon flaviporus LWZ MT319553 MT319277 MT326405
Schizoporaceae 20197081

Hymenochaetales/ Xylodon Lwz MT319518 MT319264 MT326382
Schizoporaceae heterocystidiatus 2017101533

Hymenochaetales/ Xylodon Lwz MT319512 MT319259 MT326399
Schizoporaceae kunmingensis 2017082041

Hymenochaetales/ Xylodon nesporii  LWZ MT319493 MT319235 MT326384
Schimporaceae 2017101612

Hymenochaetales/ Xylodon niemelaei LWZ MT319625 MT319361 MT326407
Schizoporaceae 2017101512

Hysterangiales/ Aroramyces H4010 | DQ218524 DQ219118
Hysterangiaceae  gelatinosporus

Hysteangiales/ Chondrogaster OSC 49298 | DQ218538 DQ219136
Mesophelliaceae  pachysporus

Jaapiales/ Jaapia argillacea CBS 252.74 NR_119766 GU187581 GU187711
Jaapiaceae

Phallales/ Dictyophora OSC 38819 | DQ218481 DQ219265
Phallaceae duplicata

Phallales/ Phallus costatus MB 02040 T DQ218513 DQ219279
Phallacae

Polyporales/ Grifola frondosa  AFTOL 701 AY854084 AY629318 AY885153
Meripilaceae

Polyporales/ Trametes ZRL20151477 LT716079 KY418903 KY419091
Polyporaceae versicolor

Russulales/ Bondarzewa AFTOL 452 DQ200923 DQ234539 DQ059044
Bondarzewiaceae montana

Sebacinales/ Craterocolla TUB 020203 KF061265 KF061265 i
Sebacinaceae cerasi

Sordariales/ Neurospora crasse OR74A HQ271348 AF286411 XM959775
Sordariaceae

Thelephorales/ Boletopsis AFTOL 1527 DQ484064 DQ154112 GU187763
Bankeraceae leucomelaena

Thelephorales/ Thelephora ZRL20151295 LT716082 KY418908 KY419093
Thelephoraceae ganbajun

Trechisporales/ Brevicellicium KHL 8571 HE963792 HE963793 i
Hydnodontaceae  olivascens

Trechisporales/ Trechispoa AFTOL 665 DQ411529 AY635768 DQ059052
Hydnodontaceae  alnicola

Tremellales/ Cryptococcus AFTOL 1552 DQ645516 DQ645514 DQ645519
Tremellaceae humicola

Tremellales/ Dacryopinax AFTOL 454 AY854070 AY701525 AY881020
Tremellaceae spathularia

Ustilaginales/ Ustilago maydis  AFTOL 505 AY854090 AF453938 AY885160

Ustilaginaceae

Divergence time estimation

In this study, a dataset with 108 specimens (Table 2) was used to infer the divergence times
of taxa within the Hymenochaetales based on Dataset Ill. Divergence times waaesktising
BEAST v. 2.6.5 (Bouckaert et al. 2034 An XML (Extensible Markup Language) file was
generated with BEAULtiI v. 2. The rates of evolutionary changes at nuclear acids were estimated
using ModelTest v. 3.7 with the GTR substitution model (Posadzrairdall 1998). Divergence
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times and corresponding Cls were conducted with entoghal relaxed molecular clock and the
Yule speciation prior.

Four fossil time points were selected, 90 Mya representing the minimum age of the
Agaricales byArchaeomarasmiukeggettj a fossil agaricoid species preserved in Dominican amber
(Hibbett et al. 1995, 1997); 125 Mya representing the minimum age of the Hymenochaetaceae by
Quatsinoporites cranhamia fossil poroid species collected from Apple Bay on Vancouver Island
(Smith et al. 2004, Berbee & Taylor 2010); 400 Mya representing the divergence time between the
Ascomycota and the Basidiomycota Bwyleopyrenomycites devonicus fossil fungus found in
Great Britain (Taylor et al. 1999, 2005); and 290 Mya representingntban age of the
Agaricomycetes by the analyses of genome data (Floudas et al. 2012). According to these time
points, the offset age with a gamma distribution prior (scale = 20, shape = 1) for the Agaricales was
set as 90 Mya, for the Hymenochaetaceae2&s Mya, and for the Basidiomycota as 400 Mya,
while the mean age with a normal distribution prior (SD = 1) for the Agaricomycetes was set as 290
Mya following Wang et al. (2021).

Four independent Markov chain Monte Carlo (MCMC) chains of 100 million geoesa
were conducted and saving trees every 5000th generation. The resulting log file was inspected with
Tracer v. 1.5 (http://tree.bio.ed.ac.uk/software/tracer/) to confirm that the estimated effective
sampl e si ze (ESS) O 200. eCOradibityy (MEQ)ttleey was a M
summarized with FigTree v. 1.4.4 (Rambaut 2018) to estimate the 95% credible node intervals
referred to as Highest Posterior Densities (HPD), discarding 10% of states -#s &udnsetting a
posterior probability limit of 0.80

Inferring historical biogeography

A consensus tree for the alignment of dataset IV was generated by Bl algorithm with 50
million generations and the first 10% of the sampled trees every 1000th generationiasusurg
BEAST v. 2.6.5 (Bouckaert et al2014 and then used for ancestral state reconstruction. The
resulting log file was checked for chain convergence using v. 1.5. The evolutggogfaphic
distributions of species and evolution of basidiomata tnate evaluated using Reconstruct
Ancestal State in Phylogenies v. 4.2 (RASP) under the Statistical Dispersal Extinction
Cladogenesis (®EC) model and Bayesian Binary MCMC mod@¥L et al. 2015, 2020Refer to
previous biogeography studieShen et al2015 Peel et al. 200750ng& Cui 2017, Wang et al.
2021 Zhao et al.2022, the geographic distributions fdrrichaptum s.l.were identified in four
areas: (Axemperate zone$B) subtropical zonegC) tropical zones(D) mountain zones

As a main morphological trait of basidiomata, the shapfebasidiomata werilentified as
five types:(A) pileate, (B) pileate to effuseflexed, (C) effusedeflexed, (D) effusedeflexed to
resupinate, (E) resupinate. Each sample was coded on the basis of its collection locality, the field
notes and refences.

Results

Phylogenetic analyses

In the combined dataset of ITS, nLSU, 488U, nueSSU and TEF1 regions (Dataset &)
total of 256 specimens including 49 speciesTathaptums.l. and eight other specimens (not
Trichaptums.l) were selected for plhggenetic analyses (Table 1, Fig. #he aligned dataset had a
length of 5765 characters including gaps (1621 characters for ITS, 1385 characters for nLSU, 1049
characters for mESU, 1104 characters for r&SU, 606 characters for TEFI)he besfitting
substitution model foDataset levaluated and applied in the Bayesian analysis was GTR + | + G.
The ML search stopped after 1000 BS replicatesthe Bayesian analyses, after 8 million
generations with an average standard deviation of split frequeati@€007689.ML and BI
algorithms generated similar topologies in the main lineages with minor differences in statistical
supportsTher ef or e, only the ML tree i s p#Popasteent ed
nodeg(Fig. 4).
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96/ Hirschioporus abietinus Dai 12337

“ Hirschioporus abietinus Cui 6561
Hirschioporus abietinus Dai 1
Hirschioporus abietinus Cui 2641
Hirschioporus abietinus Dai 23792
Hirschioporus abietinus Dai 23771
Hirschioporus abietinus Dai 23774
61/- | Hirschioporus abietinus Dai 23760
Hirschioporus abietinus Dai 23790
Hirschioporus abietinus Cui 2667
100/1 | Hirschioporus abietinus JV 0907/9
Hirschioporus abietinus FSU 2734
Hirschioporus abietinus KUC 20130719-05
98/1 Hirschioporus abietinus CBS 220.53
Hirschioporus abietinus CBS 221.53

Hirschioporus pubescens KA17-0228 . o
98/1 Hirschioporus pubescens Dai 23710 Hirschioporus
irschioporus pubescens
oL} Hirschit)gorus gubescem‘ Dai 17064 holotype pt{bescgns
100/- | | Hirschioporus beijingensis Dai 23704 holotype H"schmporus
Hirschioporus beijing Dai 18907 ol .
Hirschioporus chinensis Dai 19115 beymgenszs
Hirschioporus chinensis Dai 19107
96/1 | Hirschioporus chinensis Dai 19110 holotype
| Hirschioporus chinensis Dai 19111

Hirschioporus chinensis Cui 17530
Hirschioporus chinensis Cuil8435
Hirschioporus chinensis Dai 18550A

Hirschioporus chinensis Dai 23291 7 7
Hirschial[,mrus chinensis Y 2618 Ht{'schtqp o
Hirschioporus chinensis Dai 6921 chinensis

g4/1 | Hirschioporus chinensis Dai 6455
Hirschioporus chinensis Cui 2488
Hirschioporus chinensis Dai 23048
54/1 | | Hirschioporus chinensis Dai 21116
Hirschioporus chinensis Dai 20264
Hirschioporus tianschanicus Cui 16849
Hirschioporus tianschanicus Dai 19057
Hirschioporus tianschanicus Dai 19076
Hirschioporus tianschanicus Cui 19235
Hirschioporus tianschanicus Cui 16850

Hirschioporus tianschanicus Dai 19086 Hi’SChiﬂpO"ls
Hirschioporus tianschanicus Dai 19055 tianschanicus

Hirschioporus tianschanicus Dai 19064

75/0.99 Hirschioporus tianschanicus Dai 19067 holotype

7 || Hirschioporus tianschanicus Cui 18779
Hirschioporus tianschanicus Dai 15944

00/ Hirschioporus tianschanicus Dai 19085

Hirschioporus ti hanicus KA161050

81/- { Hirschio/nn‘u.\‘ montanus Cui 10733

Hirschioporus montanus Cui 17067

Hirschioporus montanus Dai 4204

Hirschioporus montanus Dai 4189

- Hirschioporus montanus Dai 24196 Clade I =

87/-
100/1 ‘ H_im'c}hi()porm‘ montanus Dai 22979

Hirschioporus montanus Dai 23143 J :
| d Hirscllioﬁ()rus montanus Dai 23134 Hl"SChlopor us
54/1 ‘ 99/1 Hirschioporus sp. UBCF28393

100/T" Hirschioporus sp. UBCF20347
“Hirschioporus abietinus” Dai 24005
“Hirschioporus abietinus” Dai 18952
“Hirschioporus abietinus” Dai 24306
100/1| “Hirschioporus abietinus™ Dai 22963
“Hirschioporus abietinus” BFOTU23
“Hirschioporus abietinus” Dai 23255
“Hirschioporus abietinus” Dai 23542
“Hirschioporus abietinus” Dai 23246
“Hirschioporus abietinus” Dai 23345
“Hirschioporus abietinus” Dai 23403
“Hirschioporus abietinus” Dai 22964
“Hirschioporus abietinus” Cui 17503
“Hirschioporus abietinus” Dai 23956
“Hirschioporus abietinus” Cui 9627
“Hirschioporus abietinus” Dai 23763
“Hirschioporus abietinus” Dai 19105
“Hirschioporus abietinus” Dai 20942
“Hirschioporus abietinus” Dai 24212
“Hirschioporus abietinus” Dai 20301
“Hirschioporus abietinus™ Dai 23777
“Hirschioporus abietinus™ Dai 18909
“Hirschioporus abietinus™ Dai 11338
90/1 | “Hirschioporus abietinus Dai 22307
100/1 “Hirschiop()rus abietinus™ Dai 19307
“Hirschioporus fuscoviolaceus” Cui 17609
“Hirschioporus fuscoviolaceus™ Dai 10576
“Hirschioporus fuscoviolaceus™ Cui 8850
“Hirschioporus fuscoviolaceus”™ Dai 15431
61/1 | “Hirschioporus fuscoviolaceus” Dai 7196

-hioporus fuscoviolaceus” Dai 6031

(=3

95/1 | “Hi opor

“Hirschioporus fuscoviolaceus™ Dai 22771

“Hirschioporus fuscoviolaceus” Cui 11870

94/1 ;-IIirsc,I:ioporus acontextus léai 21_"1’349531 holotype
irschioporus acontextus Cui > 4

girsc:ioparus acontextus Il)(U(lig‘l))gl _17’:1 00103 Htrschwp orus
irschioporus acontextus Dai text

92/1 | H Hirschiagorus acontextus Cui 11830 acon L)

“~ Hirschioporus acontextus Cui 12067

Hirschioporus fuscoviolaceus Dai 21011

Hirschioporus fuscoviolaceus Dai 21021

Hirschioporus fuscoviolaceus Dai 20988

Hirschioporus fuscoviolaceus Dai 20987

Hirschioporus fuscoviolaceus JV 1610/32

Hirschioporus fuscoviolaceus Dai 21008 . .

ﬁ Hirschioporus floridanus Dolliner 640 I leSCthpOI‘ us

Hirschioporus floridanus Dolliner 642 holotype .
Hirschioporus floridanus MC1 = ﬂorldanus

o
D
=
'
o

70/0.91
v 100/1

Figure 4 7 Maximum Likelihood tree illustrating the phylogeny @fichaptums.|l. and its related
generawithin the Hymenochaetalémsed on the combined sequences datagétof nLSU + mt
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SSU + nueSSU + TEF1Branches are labeled with a Maximum Likelihood bootstrap Vatyleer
than 50% and Bayesian Posterior Probabilities more than 0.90, respectively. New species are in

bold.

i Pall porus biformis Dai 16076
Pallidohirschioporus biformis Dai 19095
t— Pallidohirschioporus biformis Dai 12748
Pallidohirschioporus biformis Dai 12746
Pallidohirschioporus biformis Dai 16018
Pallidohirschioporus biformis Dai 19104
Pallidohirschioporus biformis Dai 19466
62/-| Pallidohirschioporus biformis Dai 14531
Pallidohirschioporus biformis Cui 6862
Pallidohirschioporus biformis Y 844
Pallidohirschioporus biformis Dai 16061
- Pallidohirschioporus biformis Cui 6833
Pallidohirschioporus biformis Dai 19099
Pallidohirschioporus biformis Dai 20302
Pallidohirschioporus biformis He 2146
100/1 Pallidohirschioporus biformis Dai 19190
Pallidohirschioporus biformis Dai 22922
Pallidohirschioporus biformis Cui 7213
Pallidohirschioporus biformis Dai 20971
Pallidohirschioporus biformis Cui 10728
76/1 Pallidohirschioporus biformis Dai 19012
| Pallidohirschioporus biformis CZA11
g6/1 | Pallidohirschioporus biformis Dai 20920
) Pallidohirschioporus biformis Dai 21014
Pallidohirschioporus biformis Dai 20913
Pallidohirschioporus biformis Cui 11959
Pallidohirschioporus biformis Dai 10598
66/1 Pallidohirschioporus brastagii Dai 12224
i Pallidohirschioporus brastagii Dai 20656
Pallidohirschioporus brastagii Dai 12227
Pallidohirschioporus brastagii Dai 19784
99/1 Pallidohirschioporus brastagii Dai 22919
—i | Pallidohirschioporus brastagii Dai 22921
Pallidohirschioporus brastagii Dai 23002
Pallidohirschioporus brastagii Dai 19417
‘. Pallidohirschioporus brastagii Dai 20459

—

113P®D

Pallidohirschioporus brastagii Dai 22918
Pallidohirschioporus brastagii Dai 19836
Pallidohirschioporus brastagii Dai 22686
gy Pallidohirschioporus brastagii Cui 16753
Pallidohirschioporus brastagii Dai 18804
Pallidohirschioporus brastagii Dai 18808
29 ﬁa//idohirschiapoms brastagii Dai 12316
Pallidohirschioporus imbricaceus Cui 5384
89/1 Pallidohirschioporus versicolor Dai 19332
— F Pallidohirschioporus versicolor Dai 19327
Pallidohirschioporus versicolor CLZ 3914
\— Pallidohirschioporus versicolor Dai 19366 . . .
Pallidohirschioporus versicolor Dai 22844 allidohirschioporus
Pallidohirschioporus versicolor Cui 18121 icolo
93/1| Pallidohirschioporus versicolor CLZ 6185 versicolor
Pallidohirschioporus versicolor Dai 19331 holotype
86/1 || Pallidohirschioporus versicolor Cui 9701
97/1 | Pallidohirschioporus versicolor Dai 22867
Pallidohirschioporus versicolor Cui 16974
e Pallidohirschioporus polycysitidiatus Cui 7028
62/1 Pallidohirschioporus polycysitidi
Pallidohirschioporus pol)
Pallidohirschioporus poly
| Pallidohirschioporus poly
100/1 Pallidohirschioporus polycysitidiatus Dai 19101
) = Pallidohirschioporus p ssitidiatus Dai 19100
94/1 Pallidohirschioporus polycysitidiatus Dai 5232
Pallidohirschioporus subchartaceus CCFC 003932 holotype
Pallidohirschioporus subchartaceus JV 0509/146
r Nigrohirschioporus sector Dolliner 897
- Nigrohirschioporus sector AS 2707
Nigrohirschioporus sector JV 1408/8-J
Nigrohirschioporus sector B3799
92/1 |' Nigrohirschioporus sector IV 1504/61
Nigrohirschioporus sector IV 1808/108
Nigrohirschioporus bulbocystidiatus Ryvarden 42922 holotype
Nigrohirschioporus sector JV 1704/50
Nigrohirschioporus griseofuscus JV 1808/103
100/1 | Nigrohirschioporus griseofuscus JV 1808/27
Nigrohirschioporus griseofuscus B3942
Nigrohirschioporus griseofuscus JV 1909/6
97/ Ni%ruhirschiopoms slg JV 0904/66-J
|7 Nigrohirschioporus fissilis TKC 99 holotype
2/(0:99Nigrohirschioporus fissilis TKC 145
ﬁ?gr{)hlrschir)pt)ru.v confertus JV 1504/32

1001

=

sn.odonyosanjopiwd

99/1

100/1

V opPED)

Jeddeaodonyosaig

100/~

86/0.9
67/- |
] I{gmhimchiapams deviatus Ryvarden 46959
| Nigrohirschioporus trimiticus B3471
70/0.91| | Nigrohirschioporus trimiticus RP 63 3 3
ligrohirschioporus trimiticus B696 holotype gr Ohm‘:hwpor us
87/1 Nigrohirschioporus trimiticus B4105 trimiticus
Nigrohirschioporus durus Cui 8353
igrohirschioporus durus Dai 19498
Nigrohirschioporus durus Cui 8350
Nismhincc'hiopm-us durus Dai 20642
Nigrohirschioporus durus Cui 11327
Nigrohirschioporus durus Dai 19640
Nigrohirschioporus durus Dai 18419
rohirschioporus durus Dai 19497
Nigrohirschioporus durus Dai 12305
100/1 - Nigrohirschioporus durus He 20120726-2
91/1 —‘ }C/igr(;hin‘t.}"lhioponm ‘;luru,\'(l‘-le_ 2233(]]%0724-1 1
— igrohirschioporus durus Cui 3 3 2
100/1 Nigmh‘%rschioponﬁ submiurinus Dai 18392 holotypel Ni 1gr 0hl’50h101’0" us
100/ ]‘» Perennihirschioporus variabilis IV 1707/40-] submiurinus
5(,/.{ | Perennihirschioporus variabilis IV 1909/4
- Perennihirschioporus variabilis Dai 12606
Perennihirschioporus variabilis B856
Perennihirschioporus variabilis Ryvarden 35177 holotype
Perennihirschioporus fumosoavellaneus JV 1607/79-]
9971 Perennihirschioporus fumosoavellaneus 220380
Perennihirschioporus agricola IV 1504/55-.] holotype

100/1 Pe:r‘-ynnihi_r;x_chio'p_umx agricola IV 1407/97 I Perenm'hirschlbporus
deadalea

Nigrohirschioporus confertus JV 1504/101
Nigrohirschioporus confertus IV 1407/75 holmg'pe
olotype

I 2P

100/1

Ssn10doryosa1y 04SN

AI9PED)

96/0.98
100/1

WIL'" ihirschiop rus deadal Cui 18235
Perennihirschioporus perennis Dai 19295

sntodoryosayruuadg

vv v 99/0.97

Figure 41 Continued.
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11 Trichaptum bysssogenum Dai 11543
AA A 1| Trichaptum bysssogenum Dai 10753
. | Trichaptum bysssogenum Dai 22342
63/- | Trichaptum bysssogenum Dai 16758
r Trichaptum bysssogenum E7361
‘ Trich/aptum lz'sssogenum JV1112/5-)
Trichaptum bysssogenum Dai 18850 .
10071 Trichaptum bysssogenum Dai 18851 Clade V=
Trichaptum bysssogenum JV 0411/9 Trichaptu m
] = Trichaptum bysssogenum Dai 15555
100/1 ﬁ‘ichaptum resacarium JV 1109/56

= d 2P®I1D

99/1 | Trichaptum resacarium IV 1109/57 holotype

— gg/ Trichaptum perrottetii B2626
961 Trichaptum perrottetii IV 1808/101
100/1 7Y Trichaptum perrottetii JV 1908/45
Trichaptum perrottetii IV 1808/53-]
Trichaptum strigoeum IV 1012/2-]

100/1_| Podocarpioporus podocarpi Dai 21986 Clade VI=

- Podocarpioporus podocarpi Dai 12015 i
100/1 62,"1LPesudotrichapmm laricinum PLG-4665 P OdOC(II‘p 1oporus
P

seddeydeyora g,

esudotrichaptum laricinum ANT242-QFB28749
Pes‘z;dotrz)c zapmn[l /aricimm; S%G-6936 Clade VII =
Pesudotrichaptum laricinum .
loo1 | Pesudotrichaptum laricinum Dai 23782 Pesudotr tchaptum
98/1 | Pesudotrichaptum laricinum Dai 19455
84/1 ' Pesudotrichaptum laricinum Dai 19457
100/1~ Neoantrodiella gypsea Yuan 5589
. — Neoantrodiella thujae Dai 5065
, 100/ Nigrofomes sinomelanoporus Dai 16286 holotype
10011 . Nigrofomes sinomelanoporus Cui 5277
100/ ]Nigro fomes melanoporus IV 1704/39
Nigrofomes melanaporus JV 1607/82
{ Coltricia dependens Dai 10944
Coltricia perennis Cui 10319

100/1

0.07

Figure 47 Continued.

The combined dataset of ITS, nLSU,-86U and TEF1 regions (Dataset Il) comprigéd
specimensof 46 genera within the Hymenochaetalasd three additional genera frothe
Polyporales and Thelephoral¢$able 2, Fig. 5) The aligned dataset had a length of 5424
characters including gaps (1921 characters for ITS, 1417 characters for nLSU, 102@shfoac
mt-SSU, 1066 characters for TEF1) with GTR+I+G as the-fiestvolutionary model. The ML
search stopped after 1000 BS replicates. In BI, all chains converged after 12 million generations
with an average standard deviation of split frequencie®.004183. The combined dataset
(Table 2, Fig. 6) with 147 specimens of 97 taxa of géhera within the Hymenochaetales
Polyporales and Thelephorales were selected from Datasetdllbranches were collapsed by
genus The aligned dataset had a length 424 characters including gaps with GTR+I+G as the
bestfit evolutionary model. The ML search stopped after 1000 BS replicates. In BI, all chains
converged after 8 million generations with an average standard deviation of split frequencies of
0.009195. ML ad BI algorithms generated similar topologies in main lineages with minor
differences in statistical supporfEth er ef or e, only the ML tree 1is
and BPP at(thd nodetyd 5 6).

In general, the combined dataset of IT®LSU + mtSSU + nueSSU + TEF1 phylogeny
(Fig. 4) delimited species well. At the generic rank, sampleliochaptum s.Inested into seven
clades with robust support (BS > 90%, BPP = 1). Among the seven clades, Cladesel
clustered together with arehg support (BS > 90%, BPP = 1), Cladég3A are distantly related to
Cladesi1V. In addition, Clades YVII are distantly related to each other. The samples of the type
species ofTrichaptumnested in Clade V. Samples ®fichaptum s.l.formed 38 indepadent
lineages including 14 new lineages.

The phylogeny generated by our dataset strongly supports the Hymenochaetales as an
independent order (BS = 98%, BPP = 1, Fig. 5). At the family level, CladdirAchioporacege
Clade B (richaptaceae)and eight ther families, viz., Chaetoporellaceae, Coltriciaceae,
Hymenochaetaceae, Hyphodontiaceae, Neoantrodiellaceae, Nigrofomitaceae, Oxyporaceae and
Schizoporaceae are well supported as monophyletic clades within the Hymenochaetales.
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88/0.9

56/

99/1 | Hirschioporus abietinus Dai 1
Hirschioporus abietinus Cui 6561
Hirschioporus abietinus Cui 2641
Hirschioporus abietinus Cui 2667

74"'OA9rHir.\'chi0poms abietinus Dai 23774
Hirschioporus abietinus Dai 23771

99/1] Hirschioporus abietinus Dai 23792

| Hirschioporus abietinus JV 0907/9

| Hirschioporus abietinus FSU 2734

99/ L‘ Hirschioporus abietinus KUC 20130719-05
Hirschioporus abietinus CBS 220.53

82/1 | Hirschioporus pubescens Dai 19211
Hirschioporus pubescens KA17-0228
Hirschioporus pubescens Dai 17064
Hirschioporus pubescens Dai 23710

\1 Hirschioporus beijingensis Dai 23704
Hirschioporus beijingensis Dai 18907

Hirschioporus chinensis Dai 19110
Hirschioporus chinensis Dai 19115

750 Hirschioporus chinensis Dai 19107

Hirschioporus chinensis Cui 17530
Hirschioporus chinensis Dai 19111
Hirschioporus chinensis Cui 18435
Hirschioporus chinensis Dai 18550A
Hirschioporus chinensis Dai 23291
Hirschioporus chinensis Dai 21116
0\ 4Hirschiopﬂms chinensis Dai 20264

60/1_§gjl{rschioporus chinensis Dai 6921

98/

99/1

91/

sed

74/09

Hirschioporus chinensis Cui 2488
Hirschioporus chinensis Dai 23048
| Hirschioporus tianschanicus Dai 19067
| Hirschioporus tianschanicus Cui 19235
| Hirschioporus tianschanicus Dai 19055
Hirschioporus tianschanicus Cuil6849
Hirschioporus tianschanicus Dai 19086
1 N Hirschioporus tianschanicus Dai 19085
] Hirschioporus tianschanicus KA 161050
Hirschioporus tianschanicus Cui 18779

' Hirschioporus tianschanicus Dai 15944
80/1Hirschioporus montanus Dai 4189
84/]! Hirschioporus montanus Dai 4204

Hirschioporus montanus Cui 10733

100/1H—__ ! Hirschioporus montanus Cui 17067
Hirschioporus montanus Dai 22979

Hirschioporus montanus Dai 23143
T;IOW]Hirschiapnrux sp. UBCF 20347
“ Hirschioporus sp. UBCF 28393

99/1

100/1

67/

Figure 5 1

“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
— “Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”
“Hirschioporus abietinus”

BFOTU 23
Cui 17503
Dai 24306
Dai 23956
Dai 24306
Dai 23255
Dai 23403
Dai 23246
Dai 23345
Dai 23542
Dai 22964
Dai 19105
Cui 9627

Dai 20301

Dai 18909
Dai 23763
Dai 24212
Dai 20942
Dai 23777
Dai 19307

| Hirschioporus fuscoviolaceus Dai 21011

Hirschioporus fuscoviolaceus Dai 21021

99/1 ' Hirschioporus fuscoviolaceus Dai 20988

| Hirschioporus fuscoviolaceus Dai 20987
glirschioporus fuscoviolaceus JV 1610/32

100;

80/0.
' Hirschioporus fuscoviolaceus Dai 21008
1 | Hirschioporus floridanus Dolliner 642
94/1 | Hirschioporus floridanus Dolliner 640

Hirschioporus acontextus Cui 12067

96/1!| Hirschioporus acontextus Dai 19097
| Hirschioporus acontextus Cui 11830
! Hirschioporus acontextus Dai 23793
10071 “Hirschioporus fuscoviolaceus" Dai 10576
67 l“'Hirschiopoms fuscoviolaceus” Dai 7196
“Hirschioporus fuscoviolaceus” Dai 6031
“Hirschioporus fuscoviolaceus” Cui 8850
“Hirschioporus fuscoviolaceus” Cui 10439
62/1

“Hirschioporus fuscoviolaceus” Cui 11870

“Hirschioporus fuscoviolaceus™ VHaikonen 25849

Clade I =
Hirschioporus

Clade A=
Hirschioporaceae

Maximum Likelihood tree illustrating the phylogenetic relationships of the

Hymenochaetalebased on the combined dataset of ITS + nLSU + mtSSU + TEF1 sequences.
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A )\, Pallidohirschioporus biformis CZ 411
Pallidohirschioporus biformis Dai 20913
Pallidohirschioporus biformis Cui 7213
Pallidohirschioporus biformis Dai 20971
Pallidohirschioporus biformis He 2146
Pallidohirschioporus biformis Dai 12746
Pallidohirschioporus biformis Cui 10728
Pallidohirschioporus biformis Dai 16018
100/1 Pallidohirschioporus biformis Dai 19190
— PPallidohirschioporus biformis Dai 21014
Pallidohirschioporus biformis Dai 19099
Pallidohirschioporus biformis Dai 14531
Pallidohirschioporus biformis Cui 6833
Pallidohirschioporus biformis Cui 6862
99/1 | Pallidohirschioporus biformis Dai 20302
[| Pallidohirschioporus biformis Dai 16061
Pallidohirschioporus biformis Dai 20920
Pallidohirschioporus brastagii Dai 20656
504 Pallidohirschioporus brastagii Dai 12224
74/- || Pallidohirschioporus brastagii Dai 22919
Pallidohirschioporus brastagii Dai 22921

Pallidohirschioporus brastagii Dai 20459 Clade II —]

Pallidohirschioporus brastagii Dai 19417

Pallidohirschioporus brastagii Dai 23002 . . .
54/ Pallidohirschioporus brastagii Dai 12316 P allldOhlr SChlopor uS
o] Pallidohirschioporus brastagii Cui 16753

Pallidohirschioporus brastagii Dai 18804
76/1| Pallidohirschioporus brastagii Dai 22686
Pallidohirschioporus brastagii Dai 18808
— Pallidohirschioporus imbricaceus Cui 5384
Pallidohirschioporus versicolor Cui 18121
Pallidohirschioporus versicolor Dai 22867
Pallidohirschioporus versicolor CLZ 6185
Pallidohirschioporus versicolor CLZ 3914
Pallidohirschioporus versicolor Dai 19331
g8/1| || Pallidohirschioporus versicolor Cui 9701
LU Pallidohirschioporus versicolor Cui 16974
LPaIIidohirschioparus versicolor Dai 22844
Pallidohirschioporus versicolor Dai 19332
Pallidohirschioporus subchartaceus JV 0509/146
98/ Pallidohirschioporus subchartaceus CCFC 003932 holotype
Pallidohirschioporus polycysitidiatus Dai 19103
100/1 Pallidohirschioporus polycysitidiatus Dai 19101
T Pallidohirschioporus polycysitidiatus Dai 5242
100/1} Pallidohirschioporus polycysitidiatus Cui 7028
Pallidohirschioporus polycysitidiatus Dai 14686
70/- 1 Pallidohirschioporus polycysitidiatus Cui 6986
Nigrohirschioporus sector JV 1504/61
Nigrohirschioporus bulbocystidiatus Ryvarden 42922 holotype
/| Nigrohirschioporus sector IV 1408/8-J
LNigmhirschiopnnl.\* sector B3799

100/1

V IPeD)

8
624

92/

o

Nigrohirschioporus sector JV 1808/108
Nigrohirschioporus sector B2707
N Nigrohirschioporus fissilis TKC 145
Nigrohirschioporus fissilis TKC 99 holotype
100/-Nigrohirschioporus griseofuscus JV 1808/103
Nigrohirschioporus griseofuscus IV 1808/27
86/1 | Nigrohirschioporus griseofuscus JV 1909/6
Nigrohirschioporus griseofuscus B3942
S50 Nigrohirschioporus sp. JV 0904/66-1
-2\ Nigrohirschioporus confertus JV 1504/101
68/< Nigrohirschioporus confertus IV 1504/32 Clade III=
100/1__¥ Nigrohirschioporus confertus JV 1407/75 holotype . . .
- Nigrohirschioporus deviatus Ryvarden 46959 holotype
81/- || Nigrohirschioporus trimiticus RP 63 ng r0h lrsc’llop orus
Nigrohirschioporus trimiticus B3471
/{1 Nigrohirschioporus trimiticus B696 holotype
Nigrohirschioporus trimiticus B4105
100/1 Nigrohirschioporus durus Cui 8350
Nigrohirschioporus durus Dai 19640
Nigrohirschioporus durus Dai 18419
92/1| Nigrohirschioporus durus Dai 19497
Nigrohirschioporus durus Cui 8353
0/1 Nigrohirschioporus durus He 20120726-2
Nigrohirschioporus durus Dai 20642
94/1 Nigrohirschioporus durus Dai 12305
Nigrohirschioporus submiurinus Dai 18392
100/1 | Perennihirschioporus variabilis IV 1909/4
67/0.98" Perennihirschioporus variabilis IV 1707/40-]
94/1 Perennihirschioporus variabilis Dai 12606
81/0.91 Perennihirschioporus variabilis B856
96/ I’erenm.ln.rsclu.apams variabilis Ryvarden 35177 holotype C lade IV —
86/0.bpPerennihirschioporus fumosoavellaneus IV 1607/79-J
Perennihirschioporus fumosoavellaneus JV 2203/80 oy o .
Perennihirschioporus agricola IV 1407/97 P er. ennlhlr S Ch lopo rus
Perennihirschioporus agricola JV 1504/75-] holotype
Perennihirschioporus deadaleus Cui 18235
Perennihirschioporus deadaleus Dai 21143
Perennihirschioporus perennis Dai 19295

avaoviodonosayy

95/1 |

Figure 51 Continued.
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Figure 6 7 Maximum Likelihood tree illustrating the phylogenetic relationships of genera of
Hymenochaetalebased on the combined dataset of ITS + nLSU + mtSSU + HBEgliences.
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Branches ar e I,abeled wi t h Maxi mum Likelihoo
Probabilities O 0.90, respectively. Branches

According to our phylogenies (Figs$ &), the seven clades (Cladé¥/I1l) are recognized as
Hirschioporus, Nigrohirschioporus, Pallidohirschioporus, Perennihirschioporus,
Podocarpioporus Pseudotrichaptunand Trichaptumwith robust support. Clade$1V clustered
together and formed a strongly supported upper clade as Clade A (BS = 100%, BRBs415)
which is recognized as the famiirschioporaceaeSimilarly, Clade V is recognized as the family
Trichaptaceaavith robust support (BS = 100%, BPP = 1). Clades VI and VII are respectively
recognized a®odocarpioporusaand Pseudotrichaptumvith strong support (BS = 100%, BPP = 1)
in the Hymenochaetaleshut do not belong toany existing families In both phylogenies of
Trichaptum s.l.and the Hymenochaetales (Figs5% the 14 new specidsvel lineages are
recognized.

In our phylogenetic analis (Fig. 4), samples that used to be recognizeHieschioporus
abietinus (Trichaptum abietinupn formed eight lineagesvith their own morphological and
molecular peculiarities. So, we treat them as kheabietinuscomplex includingH. abietinus
fiH. abie t i nHI begingensis, H. chinensis, H. pubescens, H. montanus, H. tianschamidus
Hirschioporussp. All these eight tax&aveporoid hymenophoreabietinumliked basidiomata and
grow only on gymnosperm wood.

Taking morphological characters and the/lpgenies from the dataset®dtasetillV) into
considerationthe systematics ofrichaptum 4. is revisedTwo new families and five new genera
are proposed, and ten new species are described. Identification keys to genera and species are
provided. In ddition, the taxonomic status of the additional 35 taxa is discussed.

Taxonomy

Key to families of Trichaptum s.I.

1. Upper surface glabrous to adpressed tomentose mixed with glabrous eysteia mostly
fusoid orclavate tocapitated, distribution fra boreal to tropics . .. & € € ....Hirschioporaceae
1. Upper surface strongly strigose to hispaystidia mostly subulatéo ventricose; distribution

rrrrrrrrrrrrrrrrrrrrrrrrrrr

HirschioporaceaeY.C. Dai, Yuan Yuan & Meng Zhg fam. nov.

MycoBank number: MBB49208 Facesoffungi number: FaF4469

Type genusg HirschioporusDonk , Rev. Niederl. Homob. Aphyll. 2: 168 (1933).

Habitati Grows on angiosperm and gymnosperm wood, including dead trees, fallen trunks
and rotten wood, eceses a white rot.

Basidiomata annual to perennial, resupinate, effusteixed or distinctly pileate, pileal
surface smooth to pubescent, soft corky to hard corky or woody hard; hymenophore poroid to
irpicoid or daedaleoid to lamellate, context distinatlyplex orhomogeneousHyphal system
dimitic, generative hyphae with clamp connections; fusoid or clavate to capitated cystidia present,
usually apically encrusted; basidiospores cylindrical to allantoid or ellipsoid, hyalineyahed,
smooth, IKI, CBIT.

Notesi The family Hirschioporaceae (Bondartsev & Singer) R.T. Moore was propSseth (
et al.1996), but is invalid, because its full and direct reference to the basionym is omitted, and it
was published a&comb. nov. (Type, Hirschioporae BondarzewSéhger 19419 So, we propose
the above new family. Morphologically, species in Hirschioporaceae differ from those in
Trichaptaceae by glabrous to adpressed tomentose upper surface, mostly fusoid or clavate to
capitated cystidia and have a distributioonfrboreal to tropicdn our phylogenies (Figsib) taxa
of Hirschioporaceae nested in Clade A with robust support, and four gener#jingezhioporus,
Nigrohirschioporus, PallidohirschioporusndPerennihirschioporusare included in the family.
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Key to genera ofHirschioporaceae
1. Basidiomata annual to perenniglileal surface brownisholored distribution in tropical to

,,,,,,,,,,,,,,,

subtropicalzone6 é € € é é €€ €. e e & eeeeéé.eeééééeee. .26

,,,,,,,,,,,,,,,,,,,,,,,

"""""""

lamellate, pores0iB3 per mm ééééééeéeeeéééééleéerndirschioporus
2. Basidiomataannual to perenniatesupinate to effuseckflexed or pileatehymenophore poroid

"""
,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,

HirschioporusDonk 1933

Type specie$ Hirschioporus abietinugPers. ex J.F. Gmel.) Donk.

Descriptioni Basidiomata annual, resupinate, effusefiexed or pileate, pilei imbricate,
often laerally fused; pileal surface gray or dirty white to buff, pubescent to finely adpressed
velutinate; hymenophore poroid to irpicoid or hydnoid, mokgjlgt to dark purple when actively
growing; context distinctly duplewith the hairy upper layer and a dem fibrous lower layeor
with gelatinous zone between the two layéfgphal system dimitic; generative hyphae with clamp
connections; cystidia thiekalled, smooth or apically encrusted; cystidioles present or not;
basidiospores cylindrical, slightly beno allantoid, smooth, hyaline, thimalled, IKIi, CBi.
Grows on conifers, causes a white rot and occurs in temperate to subtropical areas.

Notesi Hirschioporuswas established by Donk (Donk 1933) and typifiedHbyabietinusas
a genus distributed in ngerate regions. The genus used to be considered a synonym of
Trichaptumwhich has a strongly strigose to hispid pileal surface and a distribution in the tropics to
subtropics. With further study, the genus was confirmed as an independent clade and
accommaates many species from the tempetaigeal to subtropical zones. Species in the genus
have small basidiomata and adpressed tomentum, grow on gymnosperms, while species of
Trichaptumusually grow on angiosperms.

Six new speciesHirschioporus acontextud;. beijingensis, H. chinensis, H. floridanus,

H. pubescensand H. tianschanicusare described in the present paper. In addition, another six
taxa, H. abietinus, H. fuscoviolaceus, Hnontanus fiH. abietinu®, fH. fuscoviolaceus
Hirschioporus sp., arerecognized. FurthermordiH. abietinu®, H. beijingensis,H. chinensis,

H. montanus, H. pubescens, tthnschanicusH. abietinusand Hirschioporussp. belong tahe

H. abietinuscomplex.

Key to species oHirschioporus
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6. Spores 5.3 x 253 . 2 em, @Q2.41= distrlbuté&d 3 in  temperate Eurasia
€ . e s s e H..fabietinu® .
7. Context up to 15 mm thick; pileal surface densely tomerdoéet ¢ € € € € € € € € é . 8 .
7. Context < 1 mm thick; pileal surface loosely adpressed velutinate or velididate é é € . 9 .
8. Pores P4 per mm; sporeS.8 7.6 x34 oKmééeéeeeééééééeéeé . H pubescens
8. Pores 46 ber M- Spores. 271 x 1.923UMé 6 6 6 6 6 6 6 6 6 6 6 6 &

9
9

"""""""""""

,,,,,,,,,,,,,,,,,,

The Hirschioporus abetinuscomplex

Hirschioporus abietinus(Pers. ex J.F. Gmel.) Donk, Mededelingen van het botanisch Museum en
Herbarium van de Rijksuniversiteit Utrecht 9: 168 (1933)

[ Boletus abietinu®ers. ex J.F. Gmel., Syst. Nat., Edn 13 2(2): 1437 (1792).

[ Trichaptum abietinun{Pers. ex J.F. Gmel.) Ryvarden, Norwegian Journal of Botany 19:
237 (1972).

Type localityi GERMANY.

Descriptioni Basidiomata annual, effusedflexed topileate; pilei small, imbricate, usually
laterally fused. Pileal surface cream to gray, concentrically indistinctly sulcate or azonate,
pubescent or velutinate when juvenile, then becoming sparse to adpressed velutinate; margin
concolorous with pileal stace, more purple when juvenile. Hymenophore poroid, bright purplish,
fading to ochraceous with age; pores angulaf ger mm; dissepiments entire when juvenile,
strongly laceraté with age. Context duplex, usually less than 1 mm thick, the upper laygshyh
floccose, soft, the lower layer white, firm to toufifrous. Tubes concolorous with pores,
separated from the context by a thin gelatinous layer. Cystidia fusoid;whitdd, abundant,
usually apically encrusted, embedded or projecting from yheehium up to 15 pum,i& pum wide.
Hyphal pegs present. Basidiospores cylindric, slightly curved, hyaling, BB, (5)5.2 7.4(

7.8) x (2)2.3'3 um, L = 6.35um, W = 2.68 um, Q = 212267 (n = 150/5).

Distribution and ecologyi Hirschioporus abietinudgs a widespread species, distributed
throughout the coniferous forest regions of the Northern Hemisphere. It occurs mostly in temperate
zones, but can also be found in warm temperate and subtropical Zbaespeciess a saprophytic
fungus, and prefers togrow on Picea but also occurs oibies Larix, Pinus and Taxus The
substrates are dead and standing trees, fallen trunks, branches and twigs, and stumps (Ryvarden &
Gilbertson 1994, Gilbertson & Ryvarden 198&% a pioneer on recently fallen loghe ecies
can occupy wholdogs with hundreds of basidiomata intergrading from completely resupinate to
pileate (Ryvarden & Gilbertson 1994).

Biological activitiesi Antitumor, antioxidant, enzymatic, antimicrobial, immunomodulatory,
anti-proliferative (Choiet al. 1999, Breuil 2008, Dai et al. 2009a, Lee et al. 2013, Tetianec et al.
2014, Mbayo et al. 2015, Barad et al. 2016, Balaes et al. 2017, Gevorgyan et al. 2017, Mali et al.
2017, Smith et al. 2017, Tamrakar et al. 2017, Adhikari et al. 2019).

Notesi Hirschioporus abietinuss the type species éfirschioporus and several taxa used
to be recognized as this species.idt distinguished byannual, effusedeflexed to pileate
basidiomataan entirelyporoid hymenophore a bright purplish color in youth figdio ochraceous
with age, small pores,i#é per mm, the presence of hyphal pegs and narrow basidiospoiies, 2.3
pm in width and Q = 2.22.67.

Specimens examinddCHINA. Fujian, Wuyishan, on branch Binus 18.X.2005,Dai 7201
(BJFC002673). Hainan, Chgrang, Bawangling Nat. Res., 10.V.2009, on fallen trunkPofus
Cui 6524(BJFC004377); on branch &inus Cui 6561(BJFC004414). Jilin, Antu, Changbaishan
Nat. Res., Huangsongpu, on dead trekasfx, 24.VI1.2022,Dai 23760(BJFC039004); on fallen
trunk of Picea, 24.VII.2022, Dai 23771 (BJFC039015),Dai 23790 (BJFC039034); on fallen
branch ofPicea, 24.VI1.2022, Dai 23774(BJFC039018); on fallen trunk d&tbies,24.VI1.2022,

Dai 23792 (BJFC039036). Shanxi, Qinshui, Lishan Nat. Res.Potus, 19.X.2004,Yuan 1052
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(BJFC002672). Yunnan, Jinghong, Dadugang, on branchHinfls 8.VI1.2011, Dai 12337
(BJFC010617). Zhejiang, Linan, Tianmushan Nat. Res., on dead ti@edodfis,17.X.2004,Dai
6455 (BJFC002675); on branch &finug 10.X.2005,Cui 2641 (BJFC002671) 11.X.2005,Cui
2667 (BJFC002681). FINLAND. 28.VII.1992, on fallen trunk oPicea abies Dai 1
(BJFC002689).

fiHirschioporus abietinu® Fig. 7
Description i Basidiomata annual, usually resupinate to effusdiéxed, occasionally
pileate, mbricate with elongated pilei, sometimes laterally fused; soft corky when fresh, hard corky
when dry; pilei projecting up to 1 cm, 1.5 cm wide and 2.5 mm thick at base, the resupinate part up

to 10 cm long and 5 cm wide. Pileal surface white to cream viesi, cream when dry,
concentrically sulcate with narrow zones, pubescent when juvenile, becoming loosely adpressed
velutinate with age; margin concolorous with pileal surface, acute, entire. Hymenophore poroid,
darkish, fawn to grayish violet when fresigcoming milky coffee to snuff brown or grayish brown
upon drying; pores angulari @ per mm; dissepiments thin, entire when young, becoming strongly
lacerate with age. Sterile margin distinct, lighter than pores, light purple to cream. Context duplex,
up to 1 mm thick, the upper layer white, loosely adpressed velutinate, soft, up to 0.5 mm thick, the
lower layer firm, tougkibrous and concolorous with tubes. Tubes pale grayish brown, up to 1.5
mm long. Hyphal system dimitic; generative hyphae with claosopnections. Cystidiaf two

types: hymenial cystidia fusoid to subulate, thim moderately thickvalled, apically encrusted,

251 32 x 56.5 um; skeletocystidia capitate to clavate, thicdled to almost solid, 182 x 5.59

pm, apex obtuse with a largmass of crystals. Hyphal pegs present. Basidiospores cylindric,
slightly curved, hyaline, thiwalled, smooth, IKil, CBi, 5.27.3(7.5) x (2.3)2.53.2(3. 5) ¢ m,
L = 6. 522 .e9n2, =WM93=2.4Q (n=180/6).

Distribution and ecologyi fiHirschioporus abietinus is widely distributed in temperate
Eurasia and is a comon species in temperate and hatitude areas of subtropical ChinBhe
taxon grows on several genera of Pinaceae, sudbias, Larix PiceaandPinus.

Notes T fHirschioporus abietinu® is characterized by resupinate to effusefiexed
basidiomatasmadl angular pores, 46 per mm, and cylindric basidiospores,i9%.3 x2.53 . 2 & m.
Phylogenetically, samples éH. Abietinu® nested in théd. abietinuscomplex with low support
because of their relatively short ITS sequences and mostly belonging to ctweaegions. But
all studied samples clustered together stably as an independent lineage. Therefore, we treat them as
an independent taxon. However, many taxa described from Europe were treated as synbhyms of
abietinus andaccording to our phylogenetanalyses, a sequence (BFOTU23) from Finland nested
within fiH. Abietinu. We did not study the types of these synonyms, fidhdAbietinus may
represent one of these synonyimiBe morphological characteristics of this taxon and other species
in theH. ahetinuscomplexare listed in Table 3.

Specimens examined BELARUS. Mahilyowskaya, SvislaeByarezina Projecting Nat.

Park, on fallen trunk oPicea 14.X.2019,Dai 20921 (BJFC032580); on fallen trunk d?finus
14.X.2019,Dai 20942(BJFC032601). CHINA. Bgng, Mentougou, Xiaolongmen Forest Farm, on
fallen trunk of Pinus tabulaeformis4.VI111.2018, Dai 18909 (BJFC027378). Guangxi, Guiping,
Xishan Forest Park, on fallen trunk Binus massonian&5.Xl11.2020,Dai 22156(BJFC036048).
Guizhou, Jiangkou, Famgshan Nat. Res., on fallen trunkRifius massonianal2.VI11.2022,Dai
24306 (BJFC039548). Henan, Baotianman Nat. Res., on fallen trunRirais tabulaeformis,
23.1X.2009,Dai 11338(BJFC007484). Jilin, Antu, Changbaishan Nat. Res., on dead tF&ieezf
18.1X.2018, Dai 19105 (BJFC027575); Huangsongpu Forest Farm, on dead trePicefg
18.1X.2018, Dai 19093 (BJFC027563); on fallen trunk otarix, 18.1X.2018, Dai 19094
(BJFC027564); 24.V11.2022Dai 23763 (BJFC039007). Shandong, Mengyin, on fallen trufk o
Pinus 28.VII.2007, Cui 5030 ( BJ FC003071) ; Tai 6an, M oRinost Tai
tabulaeformis 13.X.2003,Dai 5309 (BJFC002677). Sichuan, Aba, Mao, on dead tre®ioéa,
2020, TA 108820; Litang, on fallen branch oPicea, 9.VIII.2019, Cui 17357 (BJFC034216);
Ninglang, Luguhu Nat. Res., on stump d&finus yunnanensis9.1X.2021, Dai 23011
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(BJFC037584); Xichang, Yiwanshui, on stump Bihus yunnanensisl6.1X.2019, Cui 17829
(BJFC034688); Yajiang, Kangba, on stump Albies 7.1X.2020, Cui 18368 (BJFC035224);
Yanyuan, on stump oPinus yunnanensisl5.VII1.2019, Cui 17535 (BJFC034394). Shaanxi,
Foping, Foping Nat. Res., on fallen trunk Ricea, 7.V111.2019, Dai 20296 (BJFC031964)Dai
20297 (BJFC031965); on dead tree #finus armandii, Dai 20301(BJFC031969). Shanxi,
Lingchuan, Xiya Valley, on stump ofPinus tabulaeformis 26.VII.2016 Dai 17064
(BJFC023170). Tibet, Bome, Yigong Tea plantation, on branétrafs armandii 24.X.2021 Dai
23403 (BJFC037975); on dead tree Abies Dai 23555(BJFC03812); on fallen trunk ofLarix,
26.X.2021,Dai 23542(BJFC038114); Dayak, Nianla Mts., on fallen trunkRi€ea 23.1X.2010,

Cui 9627 (BJFC008564); Nyingchi, Sejila Mts., on dead branciAbies 23.X.2021,Dai 23325
(BJFC037896); on fallen trunk ohbies 23.X.2021, Dai 23345 (BJFC037916); Nanyigou, on
fallen trunk ofPicea, 22.X.2021,Dai 23246(BJFC037817)Dai 23255(BJFC037826); Zogong,
Dongda Mt., on stump of\bies 9.1X.2020, Cui 18395(BJFC035256). Yunnan, Binchuan, Jizu
Mt., on fallen trunk ofPinusyunnanensis6.1X.2018,Dai 19307 (BJFC027776), 1.1X.2021Dai
22705 (BJFC037278)Dai 22706 (BJFC037279); Deqin, Baimaxueshan Nat. Res., on stump of
Picea 5.1X.2021,Dai 22814(BJFC037387)Dai 22830(BJFC037403); on fallen trunk éficea,
5.1X.2021, Dai 22815 (BJFC037388),Dai 22836 (BJFC037409); on fallen branch &inus
armandii, 5.1X.2021, Dai 22877 (BJFC037450); Jianchuan, Huacong Mts., on fallen trunk of
Pinus, 10.1X.2021, Dai 23045 (BJFC037619); Lanping, Xinshenggiao Forest Park, on fallen
branch & Pinus 2.1X.2021,Dai 22740(BJFC037313); Luoguqging Nat. Res., on fallen branch of
Pinus armandii 2.1X.2021, Dai 22750(BJFC037323); Shangtia, Patatson Nat. Park, on fallen
branch oflLarix, 6.1X.2021, Dai 22933 (BJFC037506),Dai 22930 (BJFC037503),Dai 22941
(BJFC037514); on fallen branch @fbies 7.1X.2021, Dai 22957 (BJFC037530);Dai 22963
(BJFC037536);0n fallen trunk of Abies, 7.1X.2021, Dai 22962 (BJFC037535),Dai 22964
(BJFC037537)Dai 22978(BJFC037551)Pai 22980(BJFC037553)Dai 22990(BJF37563);
Yulong, Laojun Mts., on fallen trunk ofbies 1.1X.2015, Dai 15760 (BJFC019864); Zhanyi,
Zhujiangyuan Forest Park, on fallen branchPRafus 11.VI1.2011, Dai 12421 (BJFC010701).
Zhejiang, Pingyang, Nanyandangshan Forest Park, on dead tReeusf 3.VI.2021, Dai 22307
(BJFC036895).

Hirschioporus beijingensisy.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 8

MycoBank number: MB49217; Facesoffungi number: FoF 14431

Type i CHINA. Beijing, Mentougou, on dead branch of livinginus tabulifomis
3.VI1.2022,Dai 23704(Holotype BJFC038949).

Etymologyi BeijingensiqLat.): refers to the speciéging found irBeijing, northern China.

Basidiomata Annual, mostly resupinate to effuseeflexed, imbricate with elongated pilei,
sometimes laterallfused; corky when fresh, becoming brittle upon drying. Pilei projecting up to 1
cm, 1.5 cm wide and 2 mm thick at base, the resupinate part up to 6 cm long and 3 cm wide. Pileal
surface buff to olivaceous buff when fresh and dry, concentrically indistisglcate or azonate,
loosely adpressed velutinate; margin concolorous with pileal surface, tomentose, thin, acute, entire.
Hymenophore poroitb irpicoid, light purple when juvenile and fresh, becoming vinaceous brown
and grayish brown when dry. Steribgargin distinct, white when fresh, cream to pale buff when
dry; pores angular when juvenile, becoming irpicoid with add, Rer mm; dissepiments thin,
deeply lacerated to dentate with age. Context duplex, thin, up to 0.5 mm thick, the upper layer
cream o buff, spongy, velutinate, the lower layer firm, totfdgdrous, concolorous with tubes.
Tubes vinaceous brown, up to 1.5 mm long.

Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae distinctly thickvalled, IKIi, CB+; tissues
unchanged in KOH.

Contexti Generative hyphae hyaline, slightly thiakalled, rarely branched,i2 pm in
diam.; skeletal hyphae thiekalled with anarrow lumen, unbranched, interwoven,i35 5 e m i n
diam.
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Figure 7 7 A Basidiomata offiHirschioporus abietinus (Dai 23255. B Longitudinal section

C Hymenophore D Microscopic structures ofiH. abietinu® (Dai 23255. a Basidiospores.

b Basidia andasidioles. ¢ Cystidia. d Hyphae from context. e Hyphae from trama. f Hyphae at
dissepiment edg&cale bass A=1cm B=5mm, C=1mm.

Tubesi Generative hyphae hyaline, slightly thialalled, often branched, 2.8.5 pm in
diam.; skeletal hyphae tk-walled, unbranched, loosely interwoven to subparallel along tubes, 3
5 e€em in diam.; hyphae at dissepi ment edges sm
Hymeniumi Cystidia clavate, thickvalled, abundant, usually apically encrusted; 32D x
4.5/ 8 um and projecting from hymenium up16 pm, with a basal clamp connection; hyphal pegs
present; basidia clavate with four sterigmata and a basal clamp connecii@b, 166 & m;
basidioles similar to basidia in shape, but slightly smaller.
Sporesi Basidiospores oblongllipsoid, hyaline, hin-walled, smooth, IKl, CBi, 5 7(i 7.5)
x(27)313.5 em, L = 5.67 ¢ 00W=%048.. 11 e€m, Q = 1.8
Type of roti White rot.
Distribution and ecology Hirschioporus beijingensis known fromBeijing, and grows on
branches oPinus tabuliforms.
Notesi Morphologically, Hirschioporus beijingensigs characterized by annual, resupinate
to effusedreflexed basidiomata with distinct thin context, large porg4,g&r mm, the presence of
hyphal pegs, clavate cystidia, obleelljpsoid basidiosporessi7 x33 . 5 & m, and gr
branches oPinus tabuliformis
Phylogenetically, two samples 6firschioporus beijingensiormed a distinct lineage with
strong support (99% ML, 1.00 BPPs), which nested inHh@bietinuscomplex and is cloesly
related taH. abietinus, H. chinensendH. pubescens
Hirschioporus beijingensishares similar laceratgores withH. chinensisandH. pubescens
However, there are more than 20 base pair differences among the ITS sequéhdesjimigensis
H. chinensisand H. pubescenswhich accounts for >2% of the nucleotidés addition,
H. chinensidiffers fromH. beijingensidy the absence dfyphal pegs and narrower cystidia %3
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em v si8 4 )y pubescends distinguished fromH. beijingensisby usually pileate

basidiomata, distinct thick context andhite pubescent upper surface. In the field, it is difficult to

distinguishH. beijingengs from H. abietinusa n cH. abietinug , but the |l atter

smaller pores (3 per mm vs. 4 per mm) and slightly narrower spor€g£ 2.22 2.67 and Q=

1.932.41vs. Q = 1.822). Meanwhile,the nucleotide difference betweéh beijingensisand

H. abietinusis more than 3% in the ITS regiorad there are 17 base pair differences between the

ITS sequences ¢1. beijingensisaa n ¢H. abietinus, which accounts for >1.5% of the nucleotides.
Additional specimens examinéddCHINA. Beijing, Mentougou Xiaolongmen Forest Farm,

on fallen branch oPinus tabuliformis 4.VII1.2018, Dai 18907(BJFC027376); on dead branch of

living Pinus tabuliformis3.VI11.2022,Dai 23703(BJFC038948)Dai 23705(BJFC038950).

Figure 8 i1 A Basidiomata ofHirschioporus Ieijingensis(Dai 23704. B Longitudinal section.

C Hymenophore. D Microscopic structures ldf beijingensis(Dai 23704. a Basidiospores.

b Basidia and basidioles. ¢ Cystidia. d A hyphal peg. e Hyphae from context. f Hyphae from trama.
Scale bas: A=1cm, B=5mm, C=1mm.

Hirschioporus chinensisy.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 9

MycoBank number: MBB49218 Facesoffungi number: FaF432

Type i CHINA. Yunnan, Chuxiong, Zixishan Forest Park, on fallen trunkPaius
19.1X.2018,Dai 19111(HolotypeBJFC027580).

Etymologyi ChinensigqLat.): refers to the species having a distribution in China

Basidiomatal Annual, usually effusedeflexed sometimes pileate, soft corky when fresh,
hard corky when dry. Pilei imbricate, often lat#y fused, projecting up to 1 cm, 1.5 cm wide and
2 mm thick at base. Pileal surface white to grayish cream when fresh, cream when dry,
concentrically indistinctly sulcate or azonate, loosely velutinate, margin concolorous with pores,
more purple when jwenile, acute, entire. Hymenophore poroid, pale purple to clay pink when
fresh, pinkish buff to clay buff when dry; pores angular when juvenile, becoming irpicoid with age,
21 4 per mm; dissepiments thin, entire, becoming strongly lackvéth age. Sterilenargin paler
than pores, pale purple to white. Context duplex, up to 1 mm thick, the upper layer white to cream,
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velutinate, soft, up to 0.5 mm thick, the lower layer tofiglous and concolorous with tubes.
Tubes clay buff, sometimes separated fromcti@ext by a thin gelatinous layer, up to 1 mm long.
Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae distinctly thickalled, IKIi, CB+; tissues
unchanged in KOH.
Contexti Generative hyphae hyaline, slightly thialalled, rarely branched,i3 pm in
diam.; skeletal hyphae thiekalled with a narrow lumen to subsolid, unbranched, interwovieh, 3
em in diam.
Tubesi Generative hyphae hyaline, slightly thialalled, rarely brached, 22.5 um in
diam.; skeletal hyphae thiekalled with a narrow lumen to subsolid, unbranched, parallel along
tubes, 36 e m in diam.; hyphae at di ssepiment edge:
Hymeniumi Cystidia subulate, hyaline, abundant, thim moderately thickvalled, usually
apically encrusted, 125 x 35 um, projecting from hymenium up to 10 um, with a basal clamp
connection; hyphal pegs absent; basidia pyriform with four sterigmata and a basal clamp

connection, 1i722 x 45 ¢ m; b anslar t basidiaeirsshape, but slightly smaller.
Sporesi Basidiospores cylindric to allantoid, hyaline, twalled, smooth, IKil, CBi, 6i
7.4(08)x((29)3i3.74) em, L = 6.45 & mi2104h=90/3). 29 em, Q -

Type of roti White rot.

Distributon and ecologyi Hirschioporus chinensishas a distribution from the warm
temperate zone to the subtropical zone of China, and grows mo&iyuws

Notesi Hirschioporus chinensis a common species in China. Almost all specimens of the
speciesvere peviously identified a$d. abietinus.Now, these samples are confirmed to represent
an independent species, segregated flombietinus andnested within théd. abietinuscomplex

Phylogenetically Hirschioporuschinensisis closely related td1. abietints, H. beijingensis
and H. pubescensHowever, more than 30 base pair differences are identified between the
sequences dfl. chinensisandH. abietinus which accounts for >3 % of the nucleotides in the ITS
regions.Morphologically, H. abietinusdiffers from H. chinensisby a distinct darkcolored pore
surface, the presence of hyphal pegs and narrower basidiospor@s4%2.33 & m i &4sx.3 6
3.7 &em).

In addition, the nucleotide differences in the ITS regions anmdingchioporuschinensis,

H. beijingensisand H. pubescensare more than 2%. MorphologicallyH. pubescensand

H. beijingensisshare the same pore size and the presence of hyphal pegs, which are readily
distinguished fromH. chinensis. H. chinensishaing similar pore size 4% per mm)with

fiH. abietinu® ,H. montaws and H. tianschanicus Ho w e v El.r gbietifu® differs from

H. chinensisby a darker pore surfaceghe presence dfiyphal pegs and wide fusoid cystidia.
Meanwhile, H. montanusand H. tianschanicusare different from H. chinensisby narrower
basidbospores (5.27.1x 1.92 . 3 E8rA%x 2.58 ¢ m, Q Pr4x337emsQ=1MB4

2.10)

Additional specimens examineid CHINA. Anhui, Huangshan, on dead tree Binus
massonianal0.X.2004,Dai 6047 (BJFC002688); 22.X.201Mai 11926(BJFC009027). Fign,
Wuyishan Nat. Res., on dead tree Riius massonianal8.X.2005,Dai 7205 (BJFC002674).
Guangdong, Nanling Nat. Res., on dead treePofus massonianal5.V.2009, Dai 10947
(BJFC005190); on fallen trunk d¢?inus massonianal6.V.2009,Dai 10968(BJFC®5212),Dai
10971 (BJFC005215); on dead tree Binus massonianal6.1X.2009,Cui 7573 (BJFC006061);
Shixing, Chebaling Nat. Res., on dead tree Fohus massonianal2.1X.2009, Cui 7340
(BJFC005827),Cui 7346 (BJFC005833); 26.VI.2010Cui 8835 (BJFC007775) Cui 8867
(BJFC007807); Zhaoging, Dinghushan Nat. Res., on fallen truRknok massonian&8.1V.2018,

Dai 18550A (BJFC027018); on dead tree d?inus massoniana,29.VI.2010, Cui 8914
(BJFC007854).Guangxi, Nanning, Qingxiushan Nat. Res., on dead trBeud massoniana,
13.VIII.2005, Dai 6921 (BJFC002678). Hainan, Bawangling Nat. Res., on dead trd@inois,
3.1X.2006, Dai 7903 (BJFC002676). Hubei, Shiyan, Wudangshan Nat. Res., on fallen trunk of
Pinus massoniana.VI11.2019, Dai 20264(BJFC031932)Hunan, Yongzhou, Xiaoxiang Park, on
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stump of Pinus massoniana3.X1.2019,Dai 21116 (BJFC032776); Shaoyang, Dongta Park, on
dead tree oPinus massonianal6.X.2018, Dail9216 (BJFC027683); Yizhang, Mangshan Nat.
Res., on bark dPinus massonian&7.VI11.2016 Dai 16832(BJFC022938). Jiangsu, Nanijing, Zijin
Mt., on dead tree oPinus massonianal0.X.2003,Dai 5228 (BJFC002684); on dead tree of
Cedrus,13.X.2004,Wei 2369(BJFC002687). Jiangxi, Fenyi, Dagang Mt., on dead treRiris
massoniana 17.1X.2008, Dai 10396 (BJFC004645). Shaanxi, Zhouzhi, on dead tredPiolus,
23.X.2006,Yuan 261§BJFC002686). Yunnan, Chuxiong, Zixishan Forest Park, on fallen trunk of
Pinus yunnanensidl9.1X.2018,Dai 19107(BJFC027576)Pai 19110(BJFC027579)Pai 19111
(BJFC02780); on fallen trunk ofPinus yunnanensis20.1X.2018, Dai 19115 (BJFC027584);
Jianchuan, on fallen trunk &finus yunnanensid.0.1X.2021,Dai 23048(BJFC037623); Kunming,
Qiongzhu Temple Park, on fallen trunk dPinus yunnanensis 3.1X.2018, Dai 19247
(BJFC027714); Tengchong, Shuanghe Village, on dead trd@nofs, 5.VIII.2014, Dai 13837
(BJFCO017567); Laifengshan Forest Park, on fallen trunRinfis yunnanensi25.1X.2018,Dai
19149 (BJFC027618),Dai 19150 (BJFC027619); Yuxi, Xinping, on fallen trunkf dPinus,
15.V1.2017,Dai 17615 (BJFC025147). Zhejiang, Linan, Tianmushan Nat. Res., on dead tree of
Pinus massonianal4.X.2004,Dai 6252 (BJFC002685). Tibet, Nyingchi, Nanyigou, on fallen
trunk of Picea,22.X.2021,Dai 23291 (BJFC037862).
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Figure 9 7 A Basidiomata ofHirschioporus chinensigDai 1911). B Longitudinal section
C HymenophoreD Microscopic structures df. chinensigDai 1911). a Basidiospores. b Basidia.
c basidioles. d Cystidia. e Hyphae from context. f Hyphae from tr@ose bas: A=1cm,BC=

1 mm.

Hirschioporus montanugqT. Hatt.) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49219 Facesoffungi number: FdE433

Basionymi Trichaptum montanuri. Hatt., in Hattori, Adhikari, Suda & Doi, Bull. natn.
Sci. Mus, Tokyo, B 28(2): 35 (2002).

Type localityir NEPAL.

Descriptioni Basidiomata annual, usually pileate, sometimes effusiexed; pilei partly
dimidiate to broadly attached, imbricate, coriaceous when fresh, hard corky and flexible when dry.
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Pileal surfae white when fresh, cream to pale buff with age, concentrically sulcate with narrow
zones, with densely fibrous tomentum. Hymenophore poroid, violet to vinaceous brown when
fresh, dark brown to fuscous when dry; pores regular and angiuapet mm; disspiments entire

when juvenile, slightly laceradewith age. Context duplex, up to 17 mm thick, the upper layer
white when fresh, cream to pale buff or ochraceous when dry, floccose, soft, the lower layer darker,
firm, fibrous; a thin gelatinous layer presdetween the two layers. Tubes concolorous with pores.
Hyphal system dimitic. Cystidia narrowly subulate to clavate, slightly to distinctly-thatled,
abundant, embedded or slightly projecting from hymenium, with a small apical crown of crystals,
21i 26 x 3.5 6 um. Hyphal pegs absent. Basidiospores cylindric, smooti, B8, 5.2 7.1( 7.3)

x 1.92.3(2.6) pm, L = 6.34 um, W = 2.08 um, Q = 2i8304 (n = 90/3).

Distribution and ecology Hirschioporus montanus widely distributed in the Himalayan
region includedNepal andwestern Sichuan, northern Yunnan and southern Galtsel species
grows almost exclusively oftbiesat a high altitude.

Notesi Hirschioporus montanus easy to recognize in the field and distinctly differs from
other species of thid. abietinuscomplexdue to its pileal surface with a dense fibrous tomentum up
to 17 mm thick, small pores) 8 per mm, narrow basidiospores (Q > Za@y distribution in the
mountainous areafnterestingly, the ITS sequence ldf montanushas a specifiéragmentin the
ITS 1, up to 800 bp in length, clearly distinguishing it from other species in the complex.

Specimens examinadCHINA. Gansu, Zhuoni, Binghe Nat. Reen dead branch dAbies
19.VIII.2022, Dai 24196 (BJFC039438). Sichuan, Aba, Jiuzhaigdat. Res.,on fallen trunk of
Abies 14.X.2021,Dai 4189 (BJFC002708)Dai 4204 (BJFC013434); Luding, Hailuogou Forest
Park, on dead tree dAhbies 8.X.2021,Dai 23134 (BJFC037705),Dai 23143 (BJFC037714);
Xiaojin, Jiajin Mt., on fallen trunk ofAbies 17.X.2012, Cui 10733 (BJFC013655); Yajiang,
Gexigou Nat. Res., on fallen trunk &fies 7 . . Z@ 28351 (BJFC035210). Yunnan,
Xianggelila, Potatso Nat. Park, on fallen trunk Adfies 7.1X.2021,Dai 22979 (BJFC037552);
Yulongxueshan Nat. Res., on living treeAdfies 16.1X.2018,Cui 17067(BJFC030366).

Hirschioporus pubescen¥.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 10

MycoBank number: MB49253 Facesoffungi number: FaF434

Typei CHINA. Shanxi, Lingchuan, on stump Binus 26.VII.2016,Dai 17064(Holotype
BJFC023170).

Etymologyi PubescenglLat.): refers to the specidésving silky hairon theupper surface

Basidiomata Annual, pileate to effuserkflexed, imbricate with elongated pilei, sometimes
laterally fused; soft corky when fresh, hard corky when dry. Pilei projecting up to 1.5 cm, 2.5 cm
wide and 3.5 mm thickt base. Pileal surface white when fresh and dry, concentrically sulcate with
narrow zones, with densglky hairs margin vinaceous brown, acute, entire. Hymenophore poroid,
vinaceous brown when fresh, bedamdark vinaceous purple to grayish brown ghti gray with
age or when dry; pores angular to almost irpicoidd per mm; dissepiments thin, entire when
juvenile, becoming strongly lacerdtwith age. Sterile margin darker than pongaaceous purple.
Context duplex, up to 2 mm thick, white to creaire upper layer pubescent, soft, up to 1.5 mm
thick, the lower layer firm, tougfibrous and pale ochraceous. Tubes grayish brown, sometimes
separated from the context by a thin gelatinous layer, up to 1.5 mm long.

Hyphal structurei Hyphal system dimiti; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae dominant, distinctly thigklled to subsolid, IKi,

CB+; tissues unchanged in KOH.

Contexti Generative hyphae hyaline, slightly thiakalled, occasionally braned, 23 pm
in diam.; skeletal hyphae thiskalled with a narrow lumen to subsolid, unbranched, loosely
interwoven, 47 em i n di am.

Tubesi Generative hyphae hyaline, slightly thialalled, usually branched, 2.5 um in
diam.; skeletal hyphae thiekalled with a wide lumen, unbranched, loosely interwoven to
subparallel along tubes, 24 e m i n di am. ; hyphae at dissepim
at tips; encrusted cystidia present at dissepiment edges.
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Hymeniumi Cystidia hyaline, thinto moderatelyhick-walled, abundant, fusoid to subulate,
usually apically encrusted, 285 x 3.55 um, projecting from hymenium up to 17 um, with a basal
clamp connection; hyphal pegs present, with capitate, encrustedndliekl cystidia, 2R30 x 4.5
9 um; basidia mee orless clavate with four sterigmata and a basal clamp connectic?{ X25 6

em; basidioles similar to basidia in shape,
Sporesi Basidiospores cylindric, slightly curved, hyaline, twalled, smooth, IKil, CBI,
(5.5)5.87.6(8)x(29)3i4 em, L = 6.60 e&mi2(n¥66/2).3. 4 &m,

Type of roti White rot.

Distribution and ecology Hirschioporuspubescenseems to be a rare species@mperate
areasof China andRepublic of Korealt grows ondead trees and charred woodRahusin a dry
environment

Figure 10 7 A Basidiomata ofHirschioporus pubescen®ai 17064. B Longitudinal section

C Hymenophore D Microscopic structures oH. pubescengDai 17064. a Basidiospores.

b Basidia and basidioles. ¢ Cystidia. d Hylppeg. e Hyphae from context. f Hyphae from trama.
g Hyphae at dissepiment ed@zale bas: A=1cm, BC=1mm.

Notes i Hirschioporus pubescenis characterized by annual, pileate to effussftbxed,
imbricatebasidiomataduplex context with a whiteubescent upper surface and a compacted lower
layer, large pores,i2 per mm, the presence of hyphal pegs, cylindric basidiosporés,&8 3 4
em, and RBinusintegmiperaterareas.

PhylogeneticallyHirschioporuspubescenss closely related tél. abietinus H. beijingensis
and H. chinensis(Fig. 4); these four species nested in Hheabietinuscomplex 13 base pair
differences in the ITS regions were identified betwddn abietinus and H. pubescens
Morphologically,H. abietinusis readily disthguished fronH. pubescenby smaller pores {6 vs.
21 4 per mm), and narrower basidiospofes8.2e m Vv s . > 3. em in width)

The nucleotide difference betweéh beijingensisandH. pubescenss 25 base pairs which
accounts for > 2% of the nucleotides in the ITS regidtarphologically, H. beijingensidiffers
from H. pubescendy a distinctly thin cotext and light purple pore surfackl. chinensisis
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distinguished fronH. pubescenby its smaller pores (& per mm vs. P4 per mm), and absence of
hyphal pegs.

Additional specimens examinetl CHINA. Beijing, Pinggu, on fallen trunk oPinus
tabuliformis 4.VI1.2022, Dai 23710 (BJFC038955),Dai 23711 (BJFC038956),Dai 23713
(BJFC038958). Hunan, Loudi, Zhushan Park, on dead tré&nafs massonianal6.X.2018,Dai
19211 (BJFC027678). Liaoning, Beizhen, Yiwulvshan Nat. Res., on charred wodeéinos
tabuliformis, 13.X.2020Dai 21898(BJFC035797).

Hirschioporus tianschanicusy.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 11

MycoBank number: MBB49272 Facesoffungi number: FAF435

Typei CHINA. Xinjiang, Fukang, Tianchi Nat. Res., on fallen trunklLefix, 12.1X.2018,

Dai 19067(Holotype BJFC027537).

Etymologyi TianschanicugLat.): refers to the species having a distribution in the Tianshan
Mountains, Central Asia

Basidiomatai Annual, usually resupinate to effusegflexed, rarelypileate corky when
fresh, becoming brittle upon drying. Pilei sometimes laterally fused, projecting up to 1 cm, 1.5 cm
wide and 4 mm thick at base, the resupinate part up to 6 cm long and 3 cm wide. Pileal surface
white to cream when fresh, cream when dry, concentricalgate with narrow zones, adpressed
velutinate; margin concolorous with pileal surface, acute, etymenophore poroidight purple
when juvenile and fresh, becoming grayish brown to vinaceous brown when dry; pores aingular, 4
6 per mm; dissepiments thientire, slightly laceratewith age.Sterile marginmore grayishthan
pores.Context duplex, up to 0.5 mm thick, the upper layer cream, slightly spongy, velutinate, the
lower layer firm, tougkibrous, darker than tubes. Tubes grayish brown, up to B13ang.

Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae distinctly thiskalled, IKIi, CB+; tissues
unchanged in KOH.

Contexti Generative hyphae hyaline, slightly thiakdled, rarely branched,i2.5 um in
diam.; skeletal hyphae thiekalled, unbranched, regularly arrangetb3 ¢ m i n di am.

Tubesi Generative hyphae hyaline, slightly thiakalled, occasionally branched; 2 um in
diam.; skeletal hyphae thiekalled, unbranokd, loosely interwoven to subparallel along tubes,
254 em in diam.; hyphae at dissepi ment edges

Hymeniumi Cystidia clavate, thickvalled, abundant, usually apically encrusted,2l77x 4
8 um, projecting fromhymenium up to 10 um, with a basal clamp connection; cystidioles present,
fusoid, thirwalled, smooth, I®5 x 4 4.5 um; hyphal pegs absent; basidia more or less clavate,
with four sterigmata and a basal clamp connection28& 56 € m; b a s ietbipwiforms c | a
distinctly smaller than basidia.

Sporesi Basidiospores cylindric to allantoid, hyaline, thimlled, smooth, IKil, CBi, 6
8.5(89)%x(24)253(3. 1) em, L = 7.05 s&m70(nW12042. 74 &m,

Type of roti White rot.

Distribution and ecology Hirschioporus tianschanicubas a distribution in the Tianshan
Mountains, Central Asialn our stuly, the phylogeny inferred from the muliene phylogeny
dataset (Fig. 4) shows the Chinese samples and one specimen1B308TS: MK$H1689) from
Kyrgyzstan formed a distinct lineagdll these samples were collectddom the Tianshan
Mountains Central Asia and it appearthat the species is endemic to the Tiansihountains
H. tianschanicuggrows on recently fallen trunks afarix and Piceg indicating it is a pioneer
decayer in the coniferous forests of thansharMountains

Notes T Hirschioporus tianschanicuss characterized by annual, resupinate to effused
reflexed basidiomata, large pore$42per mm, the presence of cystidis] cylindric to allantoid
basidiospores,i®@.5x%x 2.53¢ m, and IgarixandPiteairotime TianshaMountains

Phylogenetically, 13 samples Hiirschioporus tianschanicu®rmed a distinct lineage with
strong support (100% ML/MP, 1.00 BPPs), nested inHhebietinuscomplex and is closely
related toH. abietinus, H. beijingensiand H. pubescensReferring to DNA data, the nucleotide
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differences betwerH. abietinusand H. tianschanicusare more than 3% in the ITS regions
Morphologically,H. abietinusandfiH. abietinu® are readily distinguished fromd. tianschanicus

by shorterbasidiospores (5iZ.4 ym, 5.27.3 uminlengthvs.i®@ . 5 e€m i n | engt h) ,
cystidioles andsmooth hyphae in the dissepiments. Phylogenetically, both the nucleotide
differences betweei. tianschanicusand H. beijingensis,and betweerH. tiansdanicus and

H. pubescenare more than 3% the ITS regions.

Morphologically, both Hirschioporus chinensis and H. pubescens differ from
H. tianschanicudy wider basidiospores {38 & m ¥3s . & n2 . i5nH. beijiyéenkigliffers
from H. tianschanicusby larger pores {2 vs. 46 per mm) and the presence lofphal pegs;
H. montanusdiffers from H. tianschanicusby a pileal surfae of dense fibrous tomentum and
narrower basidiospores (Q > 2.8 vs. Q = P39).

Additional specimens examindd CHINA. Xinjiang, Altay, Baihaba Nat. Forest Park, on
fallen trunk ofLarix, 10.1X.2015,Dai 15849(BJFC019950); Fukang, Tianchi Nat. Res, on fallen
trunk ofLarix, Dai 19080(BJFC027550)Pai 19085(BJFC027555)Dai 19086(BJFC027556); on
fallen trunk ofPiceg 121X.2018, Dai 19055(BJFC027525)Pai 19057(BJFC027527)Dai 19064
(BJFC027534); Gongliu, Xitianshan Nat. Res., on fallen trunRioéa 14.1X.2015,Dai 15944
(BJFC020045); Hami, Baishitou Nat. Res., on fallen trunkLafix, 14.1X.2018, Dai 19076
(BJFCOZ547); Nileke, Qiolma, on fallen trunk éficeg 9.VI1.2018, Cui 16849(BJFC030148),
Cui 16850(BJFC030149); Tekes, Qiongkushitai, on fallen truniPmfeg 20.1X.2021,Cui 19235
(BJFC); Urumgqi, Xibaiyanggou Forest Farm, on fallen trunkPafea 11.1X.202L, Cui 18779
(BJFC).

Figure 117 A Basidiomata oHirschioporus tianschanicu@ai 19067. B Longitudinal section;

C. HymenophoreD Microscopic structures ofl. tianschanicugDai 19067. a Basidiospores.

b Basidia and basidioles. c Cystidia and icistes. d Hyphae at dissepiment edge. e Hyphae from
context. f Hyphae from tram&cale bas. A =1 cm, B=5mm,C=1mm.

The differences among taxa in thdirschioporus abietinuscomplex as H. abietinus

fiH. abietinu®, H. beijingensis, H. chinensi#d. pubescens, H. montanus, H. tianschanieng
Hirschioporussp,are listed in Table 3.
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Table 3Morphological characteristics of the taxa within ttieschioporus abietinusomplex (+: present;: absent)

Species Basidiomata Context Pileal surface Pore Pores Basidiospor Encrusted Cysti Hyphal Hyphae at Distribution
surface (Per mm) es (um) cystidia & dioles pegs dissepime
width (um) nt edges
H. abietinus Effused Thin Pubescent or Bright Angular, 5217.4 % Fusoid, 47 7 + Smooth Throughout the
reflexed to velvet when  purplish, deeply 2.33,0= coniferous
pileate juvenile, fading to laceratd  2.222.67 forest regions of
sparse to ochraceous with age, North
adpressed 416 Hemisphere.
velutinatewith Usually in
age, temperag zone,
indistinctly but also in
zonate to warm temperate
azonate and subtropical
zones
fiH. abietinu®  Usually Thin Pubescent Fawn to Angular, 5.217.3 x Two types: 1 + Encrusted Temperate
resupinate to when juvenile, grayish strongly 2.53.2, Q= fusoid to Eurasia
effused becoming violet, laceratd 1.932.41  subulate
reflexed, loosely beconing with age, cystidia, 5
occasionally adpressed snuff brown 4i 6 6.5;
pileate velutinate with to milky skeletocysti
age, coffee dia capitate
concentrically to clavate,
sulcate with thick-
narrow zones walled to
almost
solid, 5.59
H. beijingensis Mostly Thin Loosely Light purple, Angular 5i7 x 33.5, Clavateto 1 + Smooth North China
resupinate to adpressed beconing to Q=182 capitate,
effused velutinate, vinaceous  irpicoid, 2.00 458
reflexed indistinctly brownand 24
zonate to grayish
azonate brown
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Table 3Continued.

Species Basidiomata Context Pileal Pore Pores Basidiospore Encrusted Cystidi Hyphal Hyphae Distribution
surface surface (Per S (um) cystidia & oles pegs at
mm) width (um) dissepime
nt edges
H. chinensis Usually Thin Loosely Pale Angular 6i7.4x33.7, Capitateto 1 | Smooth, Warm
effused velutinate; purplishto to Q=1.842.10 subulate, B5 slightly temperate
reflexed indistinctly clay pink to irpicoid, swollen at subtropical
sometimes zonate to clay buff 2i 4 tips China
pileate azonate
H. montanus Usually Distinctly Full of Violet to Angular, 5.27.1x1.9 Narrowly | | Smooth Himalayan
pileate, thick densely vinaceous slightly 2.3, Q =2.88B subulate to area
sometimes fibrous brown to lacerated 3.04 clavate
effused tomentum; fuscous with age, capitated,
reflexed indistinctly 416 3.56
zonate
H. pubescens  Effused Thick Pubescent;  Light Angular 5.8 7.6 x34, Twotypes: 1 + Encrusted, Northeast
reflexed to concentrically purple, to almost Q =1.882 fusoid to slightly Asia
pileate sulcate with  beconing irpicoid, subulate swollen.
narrow zones grayish 2i 4 cystidia, 3.5
brown to 5; capitated
vinaceous cystidia, 4.5
brown 9
H. tianschanicus Resupinate tc Thin Adpressed Light Angular, 6i8.5x 253, Fusoid, 48 + i Usually Central Asa.
effused velutinate; purple, deeply Q=2.392.70 encrusted
reflexed concentrically beconing laceratel with small
sulcate with  grayish with age, purple
narrow zones brown to 4i 6 crystals
vinaceous
brown
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Other taxa of Hirschioporus

Hirschioporus acontextus’.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 12
MycoBank number: MB49273 Facesoffungi number: FAF436
Typei CHINA. Jilin, Antu, Changbaishan Nat. Res., on fallen trunidbies 24.VI1.2022,
Dai 23793(HolotypeBJFC039037).
Etymology i Acontextus(Lat.): refers to the species having an extrentbly to almost
absentontext.
Basidiomatda Annual, usually effusedeflexed, occasionally pileate; corky when fresh, rigid
and brittle upordrying. Pilei usually laterally fused, projecting up to 1.5 cm, 3 cm wide and 2 mm
thick at base. Pileal surface white to gray when fresh and dry, concentrically indistinctly sulcate or
azonate, rough, loosely adpressed velutinate; margin concoloroupiéhsurface, acute, lobed.
Hymenophore hydnoid to sublamellate, vinaceous to clay buff, paler towards the margin when
fresh, fading to olivaceous buff with age, pale grayish brown when dry; pores radially elongated to
lamellate, becoming distinctly dexté with age, 12 per mm; dissepiments thin, strongly lacedate
with age. Sterile margin indistinct. Context thin, transparent between tubes, duplex, the upper layer
white to cream, soft, sparse to velutinate layer present in pileate basidiomata, thdaj@mwer
extremely thin to almost absent. Tubes brown, up to 2 mm long.
Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae pale yellowish in KOH, distinctly thwelled;
IKIT, CB+; tissues unchanged in KOH.
Contexti Generative hyphae hyaline, thivalled, rarely branchedj 2 um in diam.; skeletal
hyphae dominant, thielwalled, unbranched, more or less fleuxous, interwoveh, 3e m i n di anmn
Tubesi Generative hyphae hyaline,igitly thick-walled, rarely branched,i3 pm in diam.;
skeletal hyphae thielalled with a wide lumen, unbranched, loosely interwoven to subparallel
alongthetrama,i® em i n diam., skeletal hyphae at di s
like.
Hymeniumi Cystidia fusoid, thickwalled, abundant, usually apically encrusted; 267 x
3.5/6 um; hyphal pegs rarely present; basidia clavate, with four sterigmata and a basal clamp
connection, 1820x45 . 5 em; Dbasi di ol es si smalear with basi
Spores Basidiospores allantoid, hyaline, thivalled, smooth, IKil, CBi, (5)5.376.7( 7.3)
X(21)2.22. 8 € m, L = 5.90 ¢iR254W=%20/48.. 35 em, Q = 2.
Type of roti White rot.
Distribution and ecology Our studied samples were lggitedfrom northeasteriChina. The
phylogeny (Fig. 4) shows that one specimen (KUC20131XBR)ATS: KJ668436) fronRepublic of
Korea and our sample®rm an independent lineage. So far, the species has a distrilution
northeast AsiaHirschioporus acoréxtusgrows on recently fallen trunks and branche#bfes,
Larix andPicea
Notesi Hirschioporus acontextus characterizedby effusedreflexed, occasionally pileate
basidiomata, extremely thin context with azonate sparse velutinate pileal surfanejdhial
sublamellate hymenophore, allantoid basidiospore$p>3 2.22 . 8 ¢ m.
Phylogenetically,Hirschioporus acontextusis closely related toH. fuscoviolaceusand
fiH. fuscoviolaceus ( Fi g . -Bapepair tiftetencais i@entified betwedh acontextusand
H. fuscoviolaceuswhich accounts for > 2% of the nucleotides in the ITS regions. Morphologically,
H. fuscoviolaceusliffers fromH. acontextu®y longer basidiospore6.6i 8.7 x 2.53.1vs.5.3/ 6.7
x 222 . 8). Ehemnucleotide differenceat he | TS r e gH.duscoviolaceus wa@ml i
H. acontextuss more than 1.5%H. fuscoviolaceus d i f f d.racntektudyy its irpicoid to
hydnoid hymenophorevhich always remains poroid towards the margin and shorter basidiospores
(L = 5W12 2m32 e€m vs. L = 5.9 &gm, W = 2.35 &m
Additional specimens examindd CHINA. Heilongjiang, Wuying, Fenglin Nat. Res., on
fallen trunk of Larix, 28. VIII. 2014, Cui11830(BJFC016893); on fallen trunk dPiceg 25.
VIII .2014, Cuil1451 (BJFCO1®93); 31.VII.2014, Cui 12067 (BJFC016985). Jilin, Antu,
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Changbaishan Nat. Res., Huangsongpu, on dead treAbads 18.1X.2018, Dai19096
(BJFC027566); on dead branchAtbies,18.1X.2018,Dai19097(BJFC027567); on fallen trunk of
Abies 18.1X.2018,Dail9M8 (BJFC027568); on fallen trunk dfarix, 18.1X.2018, Dai19089
(BJFC027559) Dai1l9091 (BJFC027561), Dai1l9092 (BJFC027562); 23.1X.2018,Dail9456
(BJFC027923)Pail9458(BJFC027925); 24.VI1.2022Dai23776(BJFC039020).

s =
' >
-

Figure 121 AiB Basidiomata oHirschioporus acontextu®ai 23793. C Longitudinal section.

D Hymenophore. E Microscopic structures df acontextus(Dai 23793. a Basidiospores.

b Basidia and basidioles. ¢ Cystidia. d Hyphae at dissepiment edge. e Hyphae from context.
f Hyphae from tama. Scale barA =1 cm, BC=5mm, D=1mm.

Hirschioporus fuscoviolaceus(Ehrenb.) Donk, Mededelingen van het botanisch Museum en
Herbarium van de Rijksuniversiteit Utrecht 9: 169 (1933)

[ Sistotrema fuscoviolaceuBhrenb., Sylv. mycol. berol. (Berlin): 30 (1817).

[ Trichaptum fuscoviolaceu(iEhrenb.) Ryvarden (1972).

Type localityi GERMANY.

Descriptioni Basidiomata annual, usually effusegflexed, rarely pileate or resupinate,
imbricate, usually laterally fused; pilei projecting up to 1.5 cm, 8 cm wide and 5 mm thick at base.
Pileal surface white to gray, azonate, velutinate to pubescent; margin white to pale brown.
Hymenophore irpicoid to hydnoid or sublamellate, bright purplish tgigitaviolet when fresh,
fading to ochraceous with age, grayish brown when dry, short lamellate to radially elongated or
dentate; lamella or teetli 3 per mm. Context duplex, up to 1 mm thick, the upper layer white to
cream, finely pubescent, the lower lagarker and tough. Tubes concolorous with pores. Cystidia
fusoid, thickwalled, abundant, usually apically encrusted or smooth, embedded or projecting from
hymenium up to 15 pm,i® pm in diam., arising from embedded tramal skeletal hyphae. Hyphal
pegs pesent. Basidiospores cylindric, slightly curved, hyaline, smooth,, IKBi, 6.5 8.7(1 9) x
(2.4)253.1(32¢ m, L = 7.85 em, W88(nN=212084Y em, Q = 2.5

Distribution and ecology Hirschioporus fuscoviolaceus widely distributed throughout the
coniferous forests of the Northern Hemisphere. It prefers to growimms but also occurs on
Abies Larix andPicea
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Notes i Hirschioporus fuscoviolaceuds characterized by mostly effuseeflexed
basidiomata, irpicoid to hydnoid hymenophore, the upper layer dense and cottony, long cylindric,
slightly curved basidiospores, 6&7 x 253 . 1 & m. Mllyr H.hfus¢ododpceass
separated from theél. abietinuscomplex by its hydnoid hymenophore with radially elongated
lamella.

Biological activitiesi Antitumor (Dai et al. 2009); antibacterial and antioxidant (Nowacka et
al. 2015).

Specimens examinddBELARUS. Homyelskaya Voblasts, Prypytski Nat. Park, on stump of
Pinus 15. . Rad 20963( BJFCO0 326 2 2)Dai 20988 (BJFCDIE49);0n fallen
trunk of Pinus,1 6 . . Rad2094 (BJFC032643), Dai 20987 (BJFC032646Y, . . Rab 19,
21008(BJFC032667)Pai 21009(BJFC032668)Pai21011( BJ FC03 2 6 7 0 )Dai 2108 . . 2 (
(BJFC032680).CHINA. Xinjiang, Altay, Baihaba Nat. Forest Park, éalen trunk of Larix,
10.1X.2015,Dai 15840(BJFC019941)CZECH REPUBLIC. HlubokaBezdrev, Jadernyn fallen
trunk of Pinus sylvatica30.X.2016, JV 1610/ 32 (JV)TALY. Roma, CastolFusano, orfallen
trunk of Pinus 26.1V.2005,Dai 6539(BJFC002680).

fiHirschioporus fuscoviolaceus Fig. 13
Descriptioni Basidiomata annual, effusedflexed to pileate, corky when fresh, rigid upon
drying; pilei imbricate, usually laterallyi$ed; single pileus projecting up to 1.5 cm, 3 cm wide and
2 mm thick at base. Pileal surface white to gray when fresh and dry, concentrically sulcate with
narrow zones, villose to velutinate; margin concolorous with pileal surface, acute, lobed.
Hymenophoe irpicoid to hydnoid, light purple or buff when fresh, ochraceous to pale brown or
grayish brown with age or when dry. Pores radially elongated to labyrinthine usually remaining
poroid towards the marginj 3 per mm, dissepiments thin, entire, deepleifatel to dentate with
age. Sterile margin indistinct. Context duplex, thin, the upper layer cream, soft, the lower layer
extremely thin. Tubes brown, up to 2 mm lohktyphal system dimitic; generative hyphae with
clamp connections. Cystidia fusoid to slavate, slightly thickwalled, sometimes apically
encrusted, 1530 x 56.5 um. Hyphal pegs present. Basidiospores allantoid, hyalineysdlad,
smooth, IKI', CBI, (41)4.316.5 x (1.9)2i3¢ m, L = 5.12 em, W6an=2. 32
120/4).
Distribution and ecology fiHirschioporus fuscoviolacetos fraalistribution from temperate
to subtropical zones of Eurasia and grows on gymnosperms, suichnagighamiaKeteleeria
Larix andPinus.
Notesi This taxon is characterized by effuseddlexed to pileate basidiomata, a poroid to
irpicoid or hydnoid hymenophore with patelored pores, distinctly small basidiosporesj 8.8 x
213 e&m, and a wide distr i buchlizanes. Atcording totolr study, e mp ¢
the nucleotide difference in the ITS regions betwddmschioporus fuscoviolaceusand
fiH. fuscoviolaceus imere than 2%. Morphologically, H. fuscoviolaceusdiffers from
fiH. fuscoviolaceusby larger basidiospores (687 x2.53 . 1 ¢ mi6.%333 4¢. 88) these
two taxa represent two independent speciésfuscoviolaceusvas originally described from
Germany, but several taxa described from Europe were treated as synoriynfgsafoviolaceus

fiH. fuscoviolaceus i s al so f o uMl. fuscoviolacB(us nmaywdbe Sonefiof t
of H. fuscoviolaceudut, because we did not study the types of these synonyms, we treat this taxon
a sH. fiiscoviolaceus i n t his study.

Specimens examined CHINA. Anhui, Yelow Mt.,, on dead tree ofCunninghamia
lanceolata 10.X.2004, Dai 6031 (BJFC002700). Fujian, Wuyi Mt., on dead tree Binus
massonianal8.X.2005,Dai 7196 (BJFC002702). Guangdong, Shixing, Chebaling Nat. Res., on
Pinus massoniana26.V1.2010,Cui 8850(BJFC007790). Heilongjiang, Wuyiling, Wuyiling Nat.
Res., 29.VII.2014Cui11870(BJFC016907). Jiangxi, Jinggangshan, Jinggangshan Nat. Res., on
dead tree of Cunninghamia lanceolata 22.1X.2008, Dai 10576 (BJFC004825); Yushan,
Sangingshan Scenic Spot, on delhnch of Pinus massoniana26.VIl.2015, Dai 15431
(BJFC019537). Inner Mongolia, Arxan Nat. Forest Park, on charred trubard 24.VI111.2020,
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Dai 21636 (BJFC035537). Sichuan, Xichang, Luoji Mts., on fallen gymnosperm branch,
17.V111.2019,Cui 17609(BJFC034468). Yunnan, Lanping, Luoguging Nat. Res., on fallen trunk of
Picea 3.1X.2021,Dai 22771 (BJFC037344); Mouding, Huafoshan Nat. Res., on fallen trunk of
Keteleeria fortunei3l1. VIII. 2021, Dai 22644 (BJFC037218); Weixi, Laojunshan Nat. Res., on
fallen trunk ofPicea 21.1X.2011,Cui 10439(BJFC011334); Xinshenggiao Nat. Res., on stump of
Pinus yunnanensi.1X.2021,Dai 22730(BJFC037303).

Figure 137 A Bas i di ddirsahioporuso fiiscoviolaceos Ddi 22770Q. B Longitudinal
section. C Hymendpor e . D. Mi c r o s cl. pfusaviolaceus WDdit 22747@ s of
a Basidiospores. b Basidia and basidioles. ¢ Cystidia. d Hyphae from context. e Hyphae from
trama. Scale barA =1 cm, B =5nm, C=1mm.

Hirschioporus floridanusY.C. Dai, Vlasak & Meng Zhou, sp. nov. Fig. 14

MycoBank number: MB49274 Facesoffungi number: FaE437

Typei USA. Florida, Manatee, Lakewood Ranch, Braden River Nature Trail, on branch of
Pinus 3.11.2016,Dolliner 642 (HolotypeBJFC039888).

Etymologyi Floridanus(Lat.): refers to the species having a distributioRlorida, USA.

Basidiomata Annual, effuseereflexed, rarelypileateor resupinate, coriaceous when fresh,
hard and rigid upon drying. Pilei usually imbricate, sometimes laterally fused, small and thin,
projecting up to 1 cm, 1.5 cm wide and 3 mm thick at base. Pileal surface white to cream when
fresh and dry, concentrically indistinctly sulcate or azonate, velutinate; margin concolorous with
pileal surface, acute, entire. Hymenophore potoichydnoid, grayish brown when dry; pores
distinctly radially elongated to irregular when juvenile, split to round or flattened teeth with age,
usually remaining poroid towards the margin, irregular pores and téetipe2 mm, dissepiments
thin, deeply lacerateto conspicuously dentaté&terile margin lighter than pores. Context duplex,
up to 1 mm thick, the upper layer cream, the lower layer coriaceous, consistent with tubes. Tubes
brown, up to 2 mm long.

Hyphal structurei Hyphal system dimitic; generative hyphaethwclamp connections,
hyaline, slightly thickwalled; skeletal hyphae dominant, distinctly thisklled, IKIi, CB+; tissues
unchanged in KOH.
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Contexti Generative hyphae hyaline, thio slightly thickwalled, sometimes branched,&
pm in diam.; skeletahyphae thickwalled with a narrow lumen to subsolid, hwanched,
interwoven,23 e m i n di am.

Tubesi Generative hyphae hyaline, thito slightly thickwalled, occasionally branched; 2
2.5 ym in diam.; skeletal hyphae thiakalled with a narrow lumen, unbranched, subparallel along
tubes, 264 em i n di am.

Hymenium 7 Cystidia hyaline, thickvalled, abundant, two types: clavate to ventricose
cystidia usually apically encrusted,iB® x 4 6 um; fusoid and smooth cystidia,iZ5 x 6 8 um;
hyphal pegs absent; basidia clavate, with four sterigmata and a basal otameption, 1621 x 4
6 em; basidioles similar to basidia in shape,

Sporesi Basidiospores allantoid, hyaline, thivaelled, smooth, IKil, CBi, 5.26.5(7) x 2
25 um, L=6.01pm, W =2.21um, Q = 2.71 (n = 30/2).

Type of roti White rd.

Distribution and ecology Hirschioporusfloridanusis so far onlyfound from Florida, USA
and grows orPinus

Notesi Hirschioporusfloridanusis characterized by annual, effusedlexed basidiomata,
light purple to grayish brown pileal sade, irpioid hymenophoreallantoid basidiospores, 5.8.5
x 21 2.5 um, and a distribution in subtropical North America.

Phylogenetically, samples éfirschioporusfloridanusform an independent lineage closely
related toH. fuscoviolaceusA 24-basepair differencein ITS sequences was identified between
H. floridanusand H. fuscoviolaceuswhich accounts for > 2% of the nucleotid@s33-basepair
difference in ITS sequences betwdénfloridanusa n d. fuscoviolaceus was i dent i f i
accounts for >3% of #hnucleotides.

Mor p hol o ¢irschmpolugy fuscofiolaceas h a s a di stinct rad
lamellate hymenophore and almost no context, whilefloridanus has a poroid to hydnoid
hymenophore and a distinct context. Aynonyms ofH. fuscoviolacas were described from
Europe (Willdenow 1788, Kunze & Schmidt 1817, Ehrenberg 1818, Secretan 1888stein
1886, Hennings 18981t is highly probable that the European samples of these taxa represent
H. fuscoviolaceus Morphologically, H. fuscoviolacas differs from H. floridanus by bigger
basidiospores (618.7 x 2.53.1 vs. 5.26.5 x 22.5 pym).

Lenzites abietidloyd, described from Colorado, US@loyd 1920 1921) was treated as a
synonym of Trichaptum laricinum.Morphologically, it has a lenzitoid hymenophore which is
distinctly different from thérpicoid hymenophoref Hirschioporusfloridanus.

Additional specimen examineid USA. Florida, Manatee, Lakewood Ranch, Braden River
Nature Trail, on branch d?inus 3.11.2016,Dolliner 640(BJFC039887).

PallidohirschioporusY.C. Dai, Yuan Yuan & Meng Zhou, gen. nov.

MycoBank number: MB 849212; Facesoffungi number: FoF 14471

Etymologyi Pallidohirschioporus(Lat.), refers to the genus being similarHoschioporus
but having palecolored basidiomata.

Type specie$ Pallidohirschioporus biformigFr.) Y.C. Dai, Yuan Yuan & Meng Zhou.

Description T Basidiomata annual, usually pileate, sometimes eftostexed, rarely
resupinate; pilei flabelliform; pileal surface white, cream to ochraceous or graysdly,dapressed
velutinate to smooth with numerous narrowly concentric zones; hymenophore poroid to irpicoid or
hydnoid, palecolored, with more or less purplish tint; context duplex or homogeneous; tubes
concolorous with context. Hyphal system dimitic tamitic; generative hyphae with clamp
connections; cystidia present in the hymenium, -than thick-walled, claviform, ventricose or
lageniform, smooth or apically encrusted; basidiospores ellipsoid to cylindrical, hyaline, thin
walled, smooth, IKil, CBi . Growing on angiosperm wood and causing a white rot.

Notesi Pallidohirschioporusdiffers from other genera dfrichaptum s.lby its pileate and
palecolored basidiomata with glabrous to a finely adpressed velutinate pileal syrdacel to
irpicoid or hydnoid hymenophore, growth on angiosperms and occurrence widely from temperate
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to tropical areas. So famRallidohirschioporusincludes P. albus, P. biformis, P. brastagii
P. imbricatus P. jackiae, P. parvulus, P. polycystidiatus, P. subchartaceus, b&rasus,and a
new species. versicolor described in this paper.
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Figure 141 A Basidiomata ofHirschioporusfloridanus (Dolliner 642. B Longitudinal section.

C Hymenophore. D Microscopic structures ldf floridanus (Dolliner 642). a Basidiospores.

b Basidia and basidioles. ¢ Cystidia. d Hyphae from context. e Hyphae from trama. Scae=bar
5Smm, BIC=1mm.

Key to species oPallidohirschioporus

1. Hymenophore poroidtohydno&lé ¢ ¢ é é € € é 6 e éééééécééééeééeéeé
1. Hymenophorgooroid to irpicoid, notleveloping to hydnoié¢ ¢ ¢ ¢ ¢ é é é é € € € € € 6
2.Pores>3permni é € éééééééceééeééceeééeéeéeeééeeéeé. 3.
2. Pores<3permmMé ééeéeécééééééécceeceeeéeééééeeceeeeeeés
3. Hymenophore completelyhydnaidée ¢ é ¢ é e é e é e é e éeéééééé . P.albus
3. Hymenophore poroid to irpicoid, laces@to hydnoidé ¢ ¢ é ¢ é ¢ é e é e é e éé .e 4
4. Sporegdhi5xA25pumé é e e e éééééééeceeeeééééééé.P.brastaqii
4.Spores56.7xA2.7umé é € é é € éé e ééééeééeééeéeééé..P biformis
5. Basidianataresupinate to effusedkflexedé ¢ € € € € € é é é é € € € é é . P. parvulus
5. Basidionatapileateé ¢ é e € € é €6 € é €€ € é & éééééééé.P. polycystidiatus
6. PoresBBpermmg é e e €€ éééééééececeeeéeéééééée. P. imbricatus
6.Pores<5permmeeeééééeeééééééééééééééééééééé?
7. Pileal surface densely tomentose to adpressed velutiraté € é é é é é € é P. versicolor
7.Pileal surface moreorlesssmoétlé e e é e e ééeéeéeecééeeéeecéée .8
8. Basidianataresupinate to effusetflexedé ¢ € € € € € € € é é € é é é é é . P. jackiae
8.BaS|d|cmatap|Ieateeeeeeeeeéééééééééééééééééééé'é.9
9. Spores cylindric, slightly curved, 5111 x 23umé é é € é € € € é é é é é . P. brastagqii
9.Spores ellipsoid,i25%x 1.52umé e é ée e ééeéeéeeééeeéée.P.suberosus

Pallidohirschioporus albugRyvarden) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.
MycoBank number: MBB49275 Facesoffungi number: FdE438
Basionymi Trichaptum albumRyvarden, Syn. Fung. (Oslo) 30: 39 (2012).
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Type localityi COSTA RICA.

Descriptioni Basidiomata annual, pileate, dimidiate, imbricate; pilei projecting up to 1.5 cm,
3 cm wide and 5 mm thick. Pileal surface white, slightly zonate, pubescergoéintb touch;
margin acute. Hymenophore hydnoid, pale violaceous when fresh, becomingotmdd when
dry; spines round to slightly flattened,3per mm. Context duplex, the lower layer dense and pale
ochraceous separated from upper layer by a gelailoe. Tubes up to 4 mm long. Hyphal system
dimitic. Cystidia clavate, slightly thickwalled, abundant, distinctly thiekalled at pointed apex,
apically encrusted with crystals falling off easily in microscopic preparationg528 35 um,
projecting fom hymenium up to 10 um, with a basal clamp connection. Basidiospores allantoid,
IKIT, CBi, 4.85.8(6) x (1.5)1.7122(2.5) em, L = 5.10 e&m, W = 2.

Distribution and ecology Pallidohirschioporus albuss so far only found in the highlands of
central Costa Rica, and grows on angiosperms.

Notesi Pallidohirschioporus albugs treated as a member Bfallidohirschioporusby its
palecolored, annual and pileate basidiomata, and growth on angiosperm wood. The species is
undoubtedly related t®. biformis, but is separated by the white, pubescent pilei and completely
hydnoid hymenopbre. MatureP. biformis sometimes develops a partly hydnoid hymenophore, but
the hymenophore is distinctly poroid when immature. MicroscopicBl\hiformis differs from
P. albusby larger basidiospores (&7 x 22.7 pum vs. 4.85.8 x 1.72.2 um).

Spedmen examined COSTA RICA, Punta Arenas, Vale Coto Brus, on angiosperm wood,
5.X1.2004,Ryvarden 4690@Holotype O).

Pallidohirschioporusbiformis (Fr.) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49276 Facesoffungi number: FGE43

Basionymi Polyporus biformig=r., in Klotzsch, Linnaea 8(4): 486 (1833).

[ Trichaptum biforméFr.) Ryvarden, Norwegian Journal of Botany 19: 237 (1972).

Type localityi FINLAND.

Descriptioni Basidiomata annual, pileate, variable in form, partly dimidiate, imbricate,
occasionally spathulate to flabelliform, coriaceous or towdlen fresh, hard corky and flexible
when dry. Pileal surface white to cream when fresh, ochraceous or grayish with age, concentrically
sulcate with narrow ochraceous to brown zones, finely adpressed velutinate when juvenile,
becoming glabrous with age. hiynophore poroid to irpicoid or hydnoid, light violet when fresh,
light brown to pale straw colored when dry; pores angulds, @ r mm; dissepiments entire when
juvenile, deeply laceratieto dentate with age. Context homogeneous, white to ochraceous Tube
concolorous with pores. Hyphal system dimitystidia clavate to subulate, thito slightly thick
walled, abundant, embedded in hymenium or slightly projecting from hymenium, smooth or with a
small apical crown of crystald0i 35 x 45 um. Hyphal pegsbsent. Basidiospores cylindrical,
slightly curved, IKT, CBi, 5.26.7(7) x 22.7(3) um, L = 5.85 um, W = 2.45 um, Q = 2133
2.42 (n =120/4).

Distribution and ecologyt Pallidohirschioporusbiformis is a widespread species from
subtropical to temperateozes in the Northern Hemisphere, and grows on angiosperms such as
Betulg Castanea Corylus Fagus Populus Quercus Sorbusand Tilia. It is also a pioneer
decomposer of recently fallen angiosperm logs.

Biological activitiesi Enzymatic, antioxidant, amticrobial, cytotoxicity, DNA protective,
antitubercular, anfproliferative and antitumor (Zjawiony 200Dai et al. 2009aRanadive et al.

2013 Bal et al. 2017Balaes et al. 201 Tamrakar et al. 201 ang et al. 201,7Shnyreva et al.
2018 Payamnoor teal. 2020).

Notesi Pallidohirschioporusbiformis is a very common species, widely distributed in
temperate to subtropical areas of Europe, North America and Asia. It is characterized by annual,
dimidiate basidiomata with imbricate coriaceous pilei, {mall®red poroid to irpicoid or lacerate
to hydnoid hymenophore with small pores when juvenile (> 3 per mm), finely adpressed velutinate
to glabrous pileal surface and cylindrical basidiospores 6f65/2x 2 2.7 um. This species was
originally described irFinland, and we studied some samples from Belarus and Slovakia where
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have similar ecological environment to the type locality. Since this species is so common, we
believeour studiedsamples represent the r@abiformis.
Specimens examined BELARUS. Brestskaya Voblasts, Izin Biologgical Sanctuaopn,

stump of Quercus 1 7 . . Pd 21914 (BJFC032673); Mahilyowskaya, Svisla8lyarezina
Projecting Nat. Parkon fallen trunk ofBetula,1 4 . . Rad 2D®13(BIJFC032572)Dai 20920

(BJFC032579). CHINA. Hebei, Wulingshan Nat. Res,dead tree oBetula 29.VII.2009, Cui
6833 (BJFC005320),Cui 6862 (BJFC005349). Guangdong, Liannan, 16.V.200&i 10971
(BJFC005215). Heilongjiang, Heihe, Shengshan Nat. Resfallen trunk ofBetula 26. VIII.
2014, Dai 14531 (BJFC017797); Jiayin, Maolangou Nat. Forest Pank,dead tree oBetulg
30.VIII.2014, Cui 11959(BJFC016936). Inner Mongolia, Ningcheng, Heilihe Nat. Ras.fallen
trunk of Betulg 18.X.2015, Dai 16061 (BJFC020155),Dai 16067 (BJFC020161). Jiangxi,
Jinggang Mt., 23.1X.2008)ai 10598(BJFC004847). Jilin, Antu, Changishan Nat. Resan dead
tree of Betulg 18. Da? 19098 (BJFC027565),Dai 19099 (BJFC027569),Dai 19104
(BJFC027569). Qinghai, Menyuan, Xianmi Forest Parkfallen trunk ofBetula 5. D& o018,
19012 (BJFC027482)Dai 19022 (BJFC027492). Shaanxkoping, Foping Nat. Res., on fallen
trunk of Betulg 14.VIII.2019, Dai 20302 (BJFC031970). Shanxi, Jiaocheng, Pangquangou Nat.
Res.,on dead tree dBetula 12.X.2004,Yuan 844BJFC002712); Jiexiu, Mianshan Forest Park,
dead tree ofAcer, 8 . . D@ A1BVLY0(BIFC027657). Sichuan, Xiaojin, Jiajin Mt., 17.X.2012,
Cui 10728 (BJFC013650)Xinjiang, Xinyuan Nalati Scenic Spot, on fallen trunk &fopulus
22.VI111.2004, Wei 1651 (IFP 007265Y.unnan, Xianggelila, Potatddat. Park,on fallen trunk of
Betulg 6 . . 2 Dak 22922 (BJFC037495); on dead tree Bltula 7. .Dai 2006,
(BJFC037579). JAPAN. Tokyo, 29.VII.200€ui 7213 (BJFC005700)USA. Boston, Tomsend
Island, on fallen angiosperm trun20.1V.2015,Dai 16018(BJFC020119)Michigan, Ann Arbor,
on fallen angiosperm trunk, X1.201Dai 19466 (BJFC027933);0on fallen trunk ofBetula,
19.VI1.2012,Dai 12746(BJFC013053)Pai 12748(BJFC013055). SLOVAKIA Sninsky Kamen,
Vihorlat Mt., on fallen angiosperm trunk,. 1 98 6 , J(V); ®2re@hill 5véinity of Dukla
passpnfallen trunk ofFagus sylvatica . 1986, JJV). 8209/ 5

Pallidohirschioporus brastagi{Corner)Y.C. Dai, Yuan Yuan 8VMeng Zhou, comb. nov.

MycoBank number: MBB49277 Facesoffungi number: FaF440

Basionymi Trametes brastagiCorner, Beih. Nova Hedwigia 97:83 (1989).

[ Trichaptum brastagi(Corner) T. Hatt., Mycoscience 46 (5): 306 (2005).

Type localityi INDONESIA.

Descriptioni Basidiomata annual, pileate; pilei applanate, flabelliform to spathulate, densely
imbricate. Pileakurface pale orange, ochraceous to pink buff when fresh, straw yellow to grayish
buff when dry, zonate, slightly silky, velutinous near the base, glabrous towards margin; margin
thin and acute, entire to lobed. Hymenophore poroid to irpicoid or hydnedmcto buff or
grayish orange when fresh, buff yellow when dry; pores angular near the margin, irpicoid towards
base, #5 per mm; dissepiments deeply lacedate conspicuously dentate. Context homogeneous,
whitish, leathery, flexible. Tubes concoloroughacontext. Hyphal system dimitic. Cystidia fusoid,
thick-walled with pointed apex, abundant, with a basal clamp connecti®2010 4 5.5 pum.
Basidiospores short cylindrical, hyaline, tvimlled, smooth, IKl, CBi, (3.5)4i5(5.6) x
(2.9)2i 2.5 pm, L =4.75 pm, W = 2.06 um, Q 2.20'2.40 (n = 90/3).

Distribution and ecology Pallidohirschioporus brastagiis a widespread species in the
tropical regions of Asia and Australia, and grows on angiosperm wood.

Notesi This species is similar t@allidohirschioporus biformis, but the latter has longer
basidiospores (5i13.7 um vs. 45 in um length, Gilbertson & Ryvarden 1987).is a very
common species in tropical Asia and Australia, and we have studied many samples. Although we
did not studied its type matal, we believe all our studied samples eg@ntP. brastagij and
propose the combination

Specimens examindd AUSTRALIA, Queensland, Cairns, Crater Lake Nat. Park, on fallen
angiosperm trunk, 17.V.201&ai 18804 (BJFC027272),Dai 18808 (BJFC027276);on fallen
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angiosperm branch, 17.V.2018ui 16753 (BJFC030052). CHINA. Yunnan, Laiyanghe Forest
Park, 6.VI1.2011Dai 12224(BJFC010507)Dai 12227(BJFC010510); Mengla, Shangyong Nat.
Res., on dead angiosperm tree, 20.VII.20D8j 20656 (BJFC032323); Pigbian, Daweishan
Forest Park, on fallen angiosperm trunk, 26.VI1.2@&, 19784(BJFC031459); on rottemamboo

Dai 19836 (BJFC031511); Wenshan, Laojunshan Nat. Res., on fallen angiosperm trunk,
12.X11.2018,Dai 19417(BJFC027885)Xianggelila, PotatstNat Park, on fallen trunk oBetula
6.1X.2021, Dai 22919 (BJFC037491),Dai 22919 (BJFC037492); on dead tree detulg
6.1X.2021,Dai 22921(BJFC037494); 7.1X.2021Dai 23002(BJFC037575); Xishuangbanna Nat.
Res., 7.VI.2011Dai 12316(BJFC010597).

Pallidohirschioporus imbricatus(Y.C. Dai & B.K. Cui) Y.C. Dai, Yuan Yuan & Meng Zhou,
comb. nov.

MycoBank number: MB49278 Facesoffungi number: FaE441

Basionymi Trichaptum imbricatunY.C. Dai & B.K. Cui, Mycol.Progr. 8(4): 282 (2009).

Type localityi CHINA.

Descriptioni Basidiomata annual, pileate, leathery when fresh, becoming hard corky upon
drying; pilei semicircular, imbricate, single pileus projecting up to 1.5 cm, 2 cm wide and 2 mm
thick at the base. Pileal surface cinnamon buff when fresh, otiuadeuff to clay buff when dry,
azonate, with radially aligned striations, finely velutinate when fresh and juvenile, more or less
glabrous with age, slightly warted at the base; margin acute, wavy, strongly incurved when dry.
Hymenophore poroid, white tcream when fresh, honey yellow when dry; pores anguid pér
mm; dissepiments thin, entire to slightly lacedat€ontext homogeneous, cream when dry, corky,
up to 0.2 mm thick. Tubes cinnamon brown when dry, darker than context, hard corky when dry.
Hyphal system dimitic. Cystidia short clavate, talled, apically encrusted, mostly embedded in
hymenium, 1013 x 4.5 6 um. Hyphal pegs absent. Basidiospores cylindrical, hyalinewthiled,
smooth, IKI, CBi, (5.8)61 7.3(17.6) x (1.9)2i 2.9¢ 3) pm, L =6.68 pum, W = 2.28 pum, Q = 2.93
(n =30/1).

Distribution and ecology Pallidohirschioporus imbricatuss so far only found in Hainan,
tropical China, and grows on fallen angiosperm trunks.

Notesi Pallidohirschioporus imbricatuss characterized by typitambricate basidiomata,
small and regular pores of  per mm.P. brastagiihas small imbricate basidiomata and occurs in
tropical China, too, but it differs frofa. imbricatusby larger pores {4 per mm vs. 68 per mm),
and shorter basidiospored ¥x2 2.5 um vs. 7.3 x2 2.9 um).

Specimens examingd CHINA. Hainan, Ledong, Jianfengling Nat. Res., on fallen trunk of
Reevesia longipetiolatal 7.X1.2007, Dai 9254 (Holotype, IFP015786); Wuzhishan, Wuzhishan
Nat. Res., on fallen angiosperm tru2Kk.X1.2007 Cui 5384(BJFC003425).

Pallidohirschioporus jackiagCorner) Y.C. DaiYuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49279 Facesoffungi number: FaE442

Basionymi Trichaptum jackia€Corner, Beih. Nova Hedwigia 86: 223 (1987).

Type localityi SINGAPORE.

For a detailed description fallidohirschioporus jackiaesee Corner (1987).

Distribution and ecology Pallidohirschioporus jackiaés known from the type locality only,
and grows olackia ornata

Notesi According to the original descripnh by Corner (1987Rallidohirschioporus jackiae
is characterized by its pale woadlored effusedeflexed basidiomata, glabrous pileal surface,
angular to sublabyrinthine hymenophore with poresid Ber mm and occurrence in tropical
rainforest, whictshows it is more similar tBallidohirschioporus brastaguiather thanTrichaptum
s.s.However,P. brastagiidiffers fromP. jackiaeby pileate basidiomata and larger basidiospores
(415 x 22,5 pm vs. B3.8 x 2i2.5 um). ThereforeP. jackiaeis treated asa member of
Pallidohirschioporusand the new combination is proposed.
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Pallidohirschioporus parvulugYasuda) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49280 Facesoffungi number: FaF443

Basionymi Irpex parvulusYasuda, Bot. Mag Tokyo 35: 254 (Jap. sect.) (1923).

[ Trichaptum parvulungYasuda) T. Hatt. & Ryvarden, Mycotaxon 50: 41 (1994).

Type localityi JAPAN.

For a detailed description éfallidohirschioporus parvuluyssee Hattori & Ryvarden (1994)
and Nufiez & Ryvarden (20Q1)

Distribution and ecology Pallidohirschioporus parvuluss found so far from temperate
regions of Japan and China and grows on angiosperm wood.

Notes i Hattori & Ryvarden (1994) examined the type specimen and mentioned that
characteristics ofPallidohirschioporus parvulus including the ochraceous to pale brown,
cartilaginous basidiomata, irregular hymenophore and numerous small ventricose to clavate
cystidia with apical crystals, and growth on angiosperm wood in Adiggh are consistent with
definition of Pallidohirschioporus So,the abovecombinationis proposedin addition,P. parvulus
is readily distinguished from othePallidohirschioporus species by its mostly resupinate
basidiomata, presence of a gelatinous layer between tubes and contéytjrasid hymenophore.

Pallidohirschioporus polycystidiatugPilat) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49281 Facesoffungi number: FdE444

Basionymi Poria polycystidiatePilat, Bull. trimest. Soc. mycol. Fr. 49i@®): 277 (B33).

[ Trichaptum polycystidiaturgPilat) Y.C. Dai, Karstenia 40 (2): 28 (2000).

= Hirschioporus quercinug®armasto in Parmasto & Parmasto, Biblthca Mycol. 115: 137
(1987).

= Trichaptum quercinunfParmasto) Y.C. Dai, Fungal Science, Taipei 11(3, 4):(1006).

Type localityi RUSSIA.

Descriptioni Basidiomata annual, pileate to effuseflexed; pilei dimidiate to flabelliform
or petaloid, imbricate, flexible to tough, single pileus projecting up to 2 cm, 4 cm wide and 3 mm
thick. Pileal surface gray ttuff, becoming almost whitish with age, zonate, pubescent or
tomentose when juvenile, becoming glabrous with age; margin acute. Hymenophore poroid to
irpicoid or almost hydnoid, purple to pale violaceous when fresh, fading to gray or almost black
with age pores of 3 per mm when juvenile. Context homogeneous, pale buff, azonate, tough
fibrous, up to 1 mm thick. Tubes or spines concolorous with context, up to 2 mm long. Hyphal
system dimitic. Cystidia capitate, thigkalled, abundant, smooth or apically ersted, 1830 x 3
9 um and projecting from hymenium up to 10 um. Basidiospores cylindrical to slightly allantoid,
IKIT, CBi', (4.3)4.56.2(17) x 1.§2.3(12.4) um, L =5.47 um, W = 2.08 pum, Q = 2i5665 (n =
90/3).

Distribution and ecology Pallidohirschbporus polycystidiatuss widely distributed from
northern and central China and the Russian Far Egstvits mostlyon Quercus mongolica

Notesi This species was originally described from the Russian Far East (Pilat 1933), and
then it was redescribedas Hirschioporus quercinu?armasto from the Russian Far East, too
(Parmasto & Parmasto 1987). The types of both taxa were collect®diensus mongoligaand
our studied materials were collected Quercus mongolicdrom Heilongjiang Northeast China,
which is very close to the Russian Far East. So, we believe our studied samples represent
Pallidohirschioporus polycystidiatu$®. polycystidiatugs undoubtedly related tB. biformis but
has, generally, smaller basidiomata and its hymenophore is darkethttaaf P. biformis In
addition, P. biformis has slightly larger basidiospores (527 x 22.7 pm vs. 456.2 x 1.82.3
pum).

Specimens examinddCHINA. Heilongjiang, Huma, Nanwenghe Nat. Res., on fallen trunk
of Quercus mongolica27.VIII.2014,Dai 1486 (BJFC017838). Jiangsu, Nanjing, Zijinshan Park,
on fallen trunk ofQuercus 10.X.2003,Dai 5232 (BJFC002722)Dai 5242 (BJFC002719). Jilin,
Antu, Changbaishan Nat. Res., on fallen branc®Qwércus mongolica 1 8. Dai 1991 8 ,
(BJFC027570), Dai 19 (BJFC027572); on dead tree@fiercus mongolica 1 8. Dai 201E¢
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19101 (BJFC027571); on dead branch duercus mongolica 18. D& 012183
(BJFC027573). Tianjin, Ji, Panshan Scenic Spot, on fallen truniQudrcus mongolica
1.VII11.2009, Cui 6986(BJFC005473)Cui 7028(BJFC005515).

Pallidohirschioporus subchartaceu@Murrill) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49282 Facesoffungi number: FaF445

Basionymi Coriolus subchartaceuslurrill, N. Amer. Fl. (New York) 9(1) 24 (1907a).

[ Hirschioporus subchartaceu@Murrill) Bondartsev & Singer, Annls mycol. 39(1): 63
(1941).

[ Trichaptum subchartaceutMurrill) Ryvarden [asisubchartaceud, Norw. JI Bot. 19: 237
(1972).

Type localityi USA.

Descriptioni Basidiomata annual, effusedflexed or pileate; pilei dimidiate to elongate,
usually laterally fused. Pileal surface gray to pale buff, nearly smooth to finely adpressed velutinate
with numerous narrow concentric zones; margin cream, blunt. Hymenophore poroid, purple to
violaceous whernuvenile, fading to pale buff with age; pores round to angulad, 3er mm;
dissepiments thick and entire when juvenile, slightly lacdnaith age. Context pale buff, duplex,
the upper layer soft, fibrous, the lower layer firm, corky. Tubes concolevibupores, up to 3 mm
long. Hyphal system dimitic. Cystidia narrowly subulate to clavate; tbislightly thickwalled,
abundant, apically encrusted, um i n di am., projecting from
basal clamp connection. Basidiosporesindyic, slightly curved, hyaline, thiwalled, smooth,
IKIT,CBi,7511%x23 em (Gil bertson & Ryvarden 1987).

Distribution and ecologyi Pallidohirschioporus subchartaceuhas a distribution in
temperate areas of North America, and grow®opulus.

Notes I This species is readily identified in the field by its violaceous pore surface, thick
basidiomata, and restriction Ropulus.P. biformis may be sympatric but has thin, often petaloid
and flabelliform basidiomata and occurs on many angiosperm spauieslevelops a hydnoid
hymenophore at maturity.

Biological activitiesi Antioxidant (Upadhyaya 2018).

Specimen examined CANADA. Alberata, Whitecourt, on fallertrunk of Populus,
24.V11.1971,J. A. Traquair 38QALTA 6758, BJFC002724).

Pallidohirschiopaus suberosugCorner) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49283 Facesoffungi number: FaF4446

Basionymi Trichaptum suberosu@orner, Beih. Nova Hedwigia 86: 230 (1987).

Type localityi MALAYSIA.

For a detailed descriptiorf @allidohirschioporus suberosusee Corner (1987) and Hattori
(2001a).

Distribution and ecology Pallidohirschioporus suberosus so far only known from the
type locality (Peninsular Malaysia), and grows on angiosperm wood.

Notes i Pallidohirschioporus suberosuswas originally described from Malaysia, and
characterized by annual, flabelliform, white to cream basidiomata with almost glabrous upper
surface, poroid to irpicoid hymenophore, a trimitic hyphal system, the presence of smooth cystidia
and growh on angiosperms. These characteridiicthe definition ofPallidohirschioporusrather
thanthat of Trichaptum.Therefore, we propose thabovecombination.P. suberosuss readily
distinguished from othePallidohirschioporusspecies by having a uniquemitic hyphal system,
smooth cystidia and short basidiosporé2.2 x 1.52 um (Hattori 2001a).

Pallidohirschioporus versicoloiy.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 15
MycoBank number: MBB49284 Facesoffungi number: FaF447
Typei CHINA. Yunnan, Yongping, Baotaishan Nat. Park, on fallen trunkCatanopsis,
7.X1.2018,Dai 19331 (HolotypeBJFC027800).
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Etymologyi Versicolor(Lat.): refers to the species having a variably colored hymenophore.

Basidiomata Annual, pileate, effusetefiexed or resupinate, corky when fresh, hard corky
up on drying. Pilei dimidiate, usually imbricate, sometimes laterally fused, projecting up to 5 cm, 8
cm wide and 4 mm thick at base. Pileal surface white to cream or pale buff when fresh, cream to
pale buf when dry with narrowly concentrically sulcate zones, densely tomentose to adpressed
velutinate; margin paler than pileal surface, acute, entire or slightly lébgdenophore poroid,
light purple when juvenile, becoming yellow buff with age, grayish lgutp vinaceous brown
when dry, sometimes glancing; pores angular to irregular or labyrinthing, p2r mm;
dissepiments thick, entire, lacemteith age. Sterile margin more grayish than pores, white to
pinkish, up to 3 mm wide. Context cream, up to 1 thmk. Tubes grayish purple to vinaceous
brown, up to 3 mm long.

Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae distinctly thiekalled, slightly dextrinoid, CB+;
tissuesunchanged in KOH.

Contexti Generative hyphae hyaline, slightly thiekalled, rarely branched,i2 pm in
diam.; skeletal hyphae thiekalled, unbranched, regularly arrangeid64 ¢ m i n di am.

Tubesi Generative hyphae hyaline, slightly thialalled, rarelybranched, 22.5 um in
diam.; skeletal hyphae thiekalled with a narrow lumen, unbranched, interwoveni2.55 e m i n
diam.; skeletal hyphae at dissepiment edges usually with cykkiditps.

Hymeniumi Cystidia fusoid, thickwalled, abundant, usually i@plly encrusted, 220 x 5
7 um; hyphal pegs absent; basidia clavate, with four sterigmata and a basal clamp connection,
slightly thickening towards base, 118 x 45 & m, basidioles similar
slightly smaller.

Sporesi Basidiosporescylindric to allantoid, hyaline, thiwalled, smooth, IKil, CBr,
(51)5.57.7(8) x(1.8)1.923(2.5) em, L = 6.38 ¢cithl5(n¥96/3).2. 10

Type of roti White rot.

Distribution and ecology Pallidohirschioporusversicolor has a disibution in the East
Himalayan area of northern Yunnan and Eastern Tibet, and grows on fallen trunks, branches and
stumps of Fagaceae and Rosaceae, inclugletgla CastanopsisPrunus Quercus,Sorbusetc. P.
versicolormay sporulate seasonally and preabiy in the rainy season, because fresh specimens
collected in November are almost sterile, but samples collected during a rainy season are fertile.

Notes i Pallidohirschioporus versicolonis characterized by annual, pileate to effused
reflexed basidiomataa variably colored hymenophore, large porég, ger mm, narrow cylindric
to allantoid basidiospores measuringig.5 x1.92. 3 e€m, and growth on an
Himalayan areaPhylogenetically, eleven samples Bf versicolor form a distinct lneage with
strong support (99% ML, 1.00 BPP), and the species is closely relaRediformis P. brastagii
and P. imbricatus However, P. biformis differs from P. versicolor by a completely pileate
basidiomata and finely adpressed velutinate to glabpdeal surface with numerous narrow dark
brown concentric zones and wider basidiospored @72x 42.7 um Q= 2.3B2.42 vs. 5.57.7 x
1.9°2.3 pum Q = 2.8B3.15). P. brastagiiis distinguished fronP. versicolor by its small pilei
sometimes with a lateratipelike base, and shortéasidiospores (3i83.8 x22 . 5 & mi7V s . 5.
x 1.92 . 3 R. mpricatusdiffers fromP. versicolorby a cream to honey yellow pore surface
and smaller pores {8 per mm vs. 24 per mm).

Additional specimens examinddCHINA. Tibet, Nyingchi, Bome, Yigong Tea Plantation,
23.X.2021, on fallen angiosperm tryr?s.X.2021,Dai 23520(BJFC038092); on fallen trunk of
Quercus Dai 23375 (BJFC037946), Dai 23384 (BJFC037955); 25.X.2021Dai 23495
(BJFC038067); on stump oQuercus, 24X.2021, Dai 23460 (BJFC038032),Dai 23461
(BJFC038033); Gadinggou, 25.1X.20X0yi 9701(BJFC008638). Yunnan, Binchuan, Jizu Mt., on
fallen angiosperm trunkl4.1X.2018, Cui 16972 (BJFC030271),Cui 16974 (BJFC030273); on
fallen trunk of Quercus 14.1X.2018 Dai 19327 (BJFC027796); on fallen angiosperm trunk
7.X1.2018,Dai 19366(BJFC027834); Deqin, Baimaxueshan Nat. Res., on fallen tru8oifus
5.1X.2021, Dai 22844 (BJFC037417),Dai 22845 (BJFC037418), on dead branch $brbus
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5.1X.2021, Dai 22867 (BJFC037440); Lanping, Changyanshan Nat. Res., on fallen branch of
Betulg 18.1X.2011,Cui 10323(BJFC011218). Lushui, Gaoligong Nat. Res., on fallen angiosperm
trunk, 7.X1.2019, Cui 18121(BJFC034980); Yongping, Baotaishan Nat. Park, on fallen trunk of
Castanopsis 7.X1.2018, Dai 19331 (BJFC027800); on fallen trunk dPrunus 7.X1.2018, Dai
19332(BJFC027801).

Figure 1571 AiC Basidiomata ofallidohirschioporus versicolofDai 22845, Dai 19331, Dai
23460Q. Di E Longitudinal section. F Hymenophore. G Miaopic structures d?P. versicolor(Dai

1933). a Basidiospores. b Basidia and basidioles. ¢ Cystidia. d Hyphae at dissepiment edge.
e Hyphae from context. f. Hyphae from trama. Scale:B&rC = 1cm, Di F= 1 mm.

PerennihirschioporusY.C. Dai, Yuan Yuar& Meng Zhou, gen. nov.

MycoBank number: MBB49213 Facesoffungi number: FaF472

Etymologyi PerennihirschioporugLat.), refers to the genus being similarHoschioporus
but producing perennial basidiomata.

Type specie$ Perennihirschioporuperennis(Y.C. Dai & H.S. Yuan) Y.C. Dai, Yuan Yuan
& Meng Zhou

Descriptioni Basidiomatamostly perennial,pileate to effusedeflexed rarely resupinate
pilei triquetrous, applanate to broadly attached; pileal surface blackish brown, velutinate or hairless,
rough, slightly warted; hymenophore irpicoid, daedaleoid to lamellate, brown; pores or laidella 1
per mm in regular parts; context homogeneous; tubes concolorous with context. Hyphal system
dimitic to trimitic; generative hyphae with clamp connections; etiélhyphae yellowish, thiek
walled with a narrow lumen; cystidia claviform, ventricose or lageniform; tioirthick-walled,
smooth or apically encrusted, ild x 57 um; basidiosporegllipsoid, hyaline, thinwalled,
smooth, IKI, CBi. Growing on angiogrm woods in pantropical areas, usually in sard
climate regions and causing a white rot.

Notesi Perennihirschioporudiffers from other genera amoniyichaptum s.l.by large,
perennial, brown basidiomata with a glabrous pileal surface when matusgly nipicoid,
daedaleoid to lamellate hymenophore, yellowish skelet hy p hae, smal | basi d
length), and occurrence in pantropical areas.

So far, five speciedPerennihirschioporus agricola, Pdaedaleus P. fumosoavellaneuys
P. perennisandP. variabilis,are included irPerennihirschioporus.
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Perennihirschioporus agricolgVlasak & J. Vlasék) Y.C. Dai, Yuan Yuan ®eng Zhou, comb.
nov.

MycoBank number: MB49285 Facesoffungi number: FaF448

Basionymi Trichaptum agricolaVlasak & J. Vlasak, Mycosphere 8(6): 1219 (2017).

Type localityi COSTA RICA.

Descriptioni Basidiomataannual toperennial, pileate; pilei afgnate or broadly attached,
single pileus projecting up to 5 cm, 8 cm wide and 2 cm thick. Pileal surface light brown, later with
a silvery shine, azonate or sometimes slightly concentrically sulcate near the margin, velutinate to
glabrous, becoming wartedr with irregular outgrows with age; margin obtuse to acute.
Hymenophore poroid, brown; pores mostly angular, sometimes radially elongated or labyrinthine,
1i 3 per mm; dissepiments thin, entire. Context homogeneous, up to 10 mm thick, tough, brown,
with several distinct growth zones, about 2 mm thick. Tube layer up to 10 mm thick, indistinctly
stratified. Hyphal system trimitic; generative hyphae with clamp connections; skeletal hyphae
yellowish, thickwalled with a narrow lumen. Cystidia ventricose toofds slightly thickwalled,
abundantly apically encrusted, 72D x 47 & m. Basi di osporeswalledl | i ps
smooth, IKI,CBi,45%x253 em (VI as8k & VIas8k 2017).

Distribution and ecology Perennihirschioporusgricolais so far only know from Costa
Rica, and grows on angiosperm wood in an arid environment affected by human activities. All
known specimens were collected on cattle fence props.

Notesi The species differs from oth&erennihirschioporuspecies by brown basidiomata
with only indistinct violet tint on hymenial surface, and large, entire and regular poré§ qet
mm and darimitic hyphal system

Specimen examined COSTA RICA. Guanacaste, Ahogados, on fallen angiosperm trunk,
31.VIIl. 2014, 3V 1407/97(JV); Puntarenas, La Eenada Lodgeon fallen angiosperm trunk,
22.1vV.2015 JV 1504/783 (Holotype PRM 945505, JV)Rincon Mt., Guachipelin, 111.2022]V
2203/79(BJFC039894, JV).

Perennihirschioporusdaedaleusy.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 16

MycoBank number: MB849286 Facesoffungi number: FaF449

Type T MALAYSIA. Selangor, Kota Damansara, Community Forest Res., on fallen
angiosperm trunk, 6.X1.201®ai 21143(Holotype BJFC032797).

Etymologyi DaedaleugLat.): refers tahe species havinggaedalea hymenophore

Basidiomatai Perennial, pileate, solitary, consistency hard corky to woody hard; pilei
triquetrous, projecting up to 3 cm, 5 cm wide and 4.1 cm thick at base. Pileal surface buff to brown
when fresh and dry, hairless, rough, slightly warte@rgin brown, acute, entire. Hymenophore
daedaleoid to lamellate, dark brown when fresh and dry; pores or laméllag®b mm, radially
elongated or daedaleoid near the margin; dissepiments wavy, thick, entire. Sterile margin indistinct.
Context homogesgous, brown, hard corky, very thin to almost absent, up to 0.1 mm thick. Tubes
concolorous with context, up to 4 cm long.

Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae dunant, yellowish, distinctly thickvalled with a
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narrow lumen to subsolid, IK] CB+; tissues darkening in KOH.
Context1 Generative hyphae hyaline, thivalled, rarely branched,i2.5 pum in diam.;

skeletal hyphae thiclwalled with a narrow lumen to sutigl, unbranched, interwovenf2 &€ m i n
diam.

Tubesi Generative hyphae hyaline, thivalled, occasionally branched; 25 pum in diam.;
skeletal hyphae thiewvalled with a narrow lumen, unbranched, interwoveiy 3 e m i n di a

hyphae at dissepiment edgesoth.

Hymeniumi Cystidia fusoid to subulate, slightly thiskalled, abundant, usually apically
encrusted, 125 x 47.5 um, projecting from hymenium up to 5 um, with a basal clamp
connection; hyphal pegs absent; basidia clavate with four sterigmatabasdlalamp connection,
16/23x354. 5 em, basidioles similar to basidia in

Sporesi Basidiospores oblong ellipsoid to cylindric, hyaline, thialled, smooth, IKi,
CBi,(3.5)3.84.8(5)x1923(2.5) em, L == 24 .4142 ¢¢&i36 @Q¥60/2)L . 55

Type of roti White rot.

Distribution and ecologyi Perennihirschioporusdaedaleusis so far only found in the
tropical forests oMalaysia, and grows on angiosperm trunks.

Notes T Morphologically, Perennihirschioporusdaedaleis is characterized by perennial,
large and triquetrous basidiomata, and a daedaleoid to lamellate hymendjihdogenetically,
two samples of the species formed a distinct lineage with strong support (100% ML, 1.00 BPP) that
is distant from othespecies in the genus.

Perennihirschioporus variabilisvas originally described from Venezue{Ryvarden &
lturriaga 2003), and has similataedaleoid to lamellate hymenoph@a®P. daedaleusHowever,

P. variabilis is distantly related td®. daedaleugFig. 4). In addition,P. variabilis differs from
P. daedaleudy its pileate to effusedeflexedbasidiomata, and larger basidiosporesi@.5 2.4
2.5 emid8x.1.923.. B R.mgricola, P. fumosoavellaneus, perennisshare similar
poroidhymenomores that are readily distinguished fréndaedaleus

Additional specimen examined MALAYSIA. Selangor, Kota Damansara, Community
Forest Res., on fallen angiosperm trunk, 6.X1.2@1%,18235BJFC035094).

0000
0000
0000

Figure 16 1 A Basidiomata ofPerennihirschbporus daedaleus(Dai 21143. B Longitudinal
section C HymenophoreD Microscopic structures d?. daedaleugDai 21143. a Basidiospores.
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b Basidia and basidioles Cystidia. d Hyphae from context. e Hyphae from traSwale bas: A =
lcm, BIC=5mm.

Perennihirschioporus fumosoavellaneu@Romell) Y.C. Dai, Yuan Yuan & Meng Zhou, comb.
nov.

MycoBank number: MB49287 Facesoffungi number: FAGF450

Basionymi Trametes fumosoavellan&omell, K. svenska Vetenskkad. Handl., ny f6ljd
26: 37 (1901).

[ Trichaptum fumosoavellaneu(Romell) Rajchenb. & Bianchin., Nordic JI Bot. 11(2): 225
(1991).

Type localityi PARAGUAY.

Descriptioni Basidiomata perennial, pileate; pilei dimidiate to triquetrous, broadly attached
at the base, more or less decurrent, simgleus projecting up to 16 cm, 17 cm wide and 14 cm
thick at base. Pileal surface pale brown to subavellaneous, azonate, sometimes sulcate, velutinate to
tomentose, often covered with mosses with age; margin blunt, generally darker than center, and
with an obvious violaceous tint. Hymenophore poroid, violaceous when fresh, dark reddish gray to
dark reddish brown when dry; pores round, rarely elongatedp8& mm. Context homogeneous or
with distinct lightcolored growing bands and layers, corky, up tthick, concolorous with the
pileal surface. Tubes up to 10 cm long. Hyphal system trimitic; generative hyphae with clamp
connections; skeletal hyphae yellow, thisklled with a narrow lumen. Cystidia claviform,

ventricose or lageniform, slightly thiekalled, apically encrusted, 126 x 57 & m. Basi dio
ellipsoid, hyaline, thirwalled, smooth, IKi, CBi, (3.5)3.6/4(14.3) x (2.2)2.53 & m, L = 3
em, W = 2. 71158m=60Q3).= 1. 31

Distribution and ecologyi Perennihirschioporus fumosoalateus has a distribution in
Argentina, Brazil, Colombia, Costa Rica and Paraguay, and grows in arid localities on angiosperm
wood. Rajchenberg Bianchinotti (1991) mentioned that the species is restricted to subtropical
areas of the dry Chaco Forest augh America.

Notesi The species was reported as the largeshaptum s.Ispecies ever found with very
large pilei up to 40 cm in diam. (Rajchenberg & Bianchinotti 19%grennihirschioporus
fumosoavellaneus closely related t®. agricolawith similar thick context, entire pores, a trimitic
hyphal system, and similar basidiospores. NeverthdRedsimosoavellaneus distinguished from
P. agricolaby smaller pores {3t per mm vs. .3 per mm) and usually has a distinct violet tint.

Specimens examidei BRAZIL. Piaui, Caracol, 2011JJRM84103(URM84103). COSTA
RICA. Guanacaste Prov., Lomas Bardubal Biological Reserve, on living angiosperm, 27.VI1.2016,
JV 1607/793 (JV); Rincon Mt., Guachipelin, on dead oak wood, 10. 111.2Q222203/86J (BJFC,

JV).

Perennihirschioporusperennis (Y.C. Dai & H.S. Yuan)Y.C. Dai, Yuan Yuan & Meng Zhou,
comb. nov.

MycoBank number: MBB49288 Facesoffungi number: FaF451

Basionymi Trichaptum perenn¥.C. Dai & H.S. Yuan, Mycol. Progr. 8(4): 283 (2009).

Type localityi CHINA.

Descriptioni Basidiomata perennial, pileate to effuseflexed, corky when fresh, becoming
hard corky upon drying; pilei triquetrous, single pileus projecting up to 6 cm, 10 cm wide and 5 cm
thick at the base. Pileal surface greenish gray tolaléywhen fresh, clay buff to fawn when dry,
azonate, finely velutinate, hairless, rough, slightly warted, often covered by moss; margin obtuse.
Hymenophore poroid, vinaceous brown when fresh, slightly shining, milky coffee to snuff brown
or umber when dr, pores round to angular, occasionally elongait8, & r mm; dissepiments thick,
entire. Context homogeneous, brown, hard corky when dry, up to 5 mm thick. Tubes grayish
yellow, distinctly paler than the pores, hard corky, up to 4.5 cm long. Hyphal systeitc;
generative hyphae with clamp connections; skeletal hyphae yellow;whaitdd with a narrow
lumen. Cystidia short clavate, hyaline, thwalled, apically encrusted, 127 x 3.55. 5 & m.
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Basidiospores oblong ellipsoid, hyaline, thwalled, smooth more or less tapering, IK| CBI,
(3.9)4i5.2 x (1.9)2i25(2 . 8) Om, L = 4.68 em, W = 2.36 ¢&m,

Distribution and ecology Perennihirschioporugperennisis so far only found in Yunnan,
southwest China, and grows mostly on woodBanfaceaeMost of the studied samples are almost
sterile even when collected in autumn, suggesting its sporulation may be seasonal and occurs in the
spring (Dai et al. 2009).

Notesi This species has typic&erennihirschioporuscharacteristics, such as penél
basidiomata, large pores and oblegilipsoid basidiospore®. perenniss distinguished from other
species in the genus by vinaceous brown to umber triquetrous basidiomata and regular angular
pores.

Specimens examinegd CHINA. Yunnan, Gaoligong Mt.Baihualing Nat. Res., alt. 1800 m,
on trunk of living angiosperm tree, 23.1X.2007yan 3892BJFC002716); 26.X.200% ui 8253
(BJFC006742)Cui 8241 (BJFC006730)Cui 8213(BJFC006702)Cui 8164 (BJFC006653); on
trunk of living Lithocarpus 22.1X.2007, Yuan 3800(Holotype, IFP015787); on dead tree of
Quercus 22.1X.2007,Yuan 3820(IFP015789); Binchuan, Jizu Mt., on living tree Quercus
6. . 20RN8295(BIFC027764).

Perennihirschioporus variabilis(Ryvarden & lturr.) Y.C. Dai, Yuan Yuan & Meng Zhou, comb.
nov.

MycoBank number: MBB49289 Facesoffungi number: FaF452

Basionymi Trichaptum variabilisRyvarden & lturr., Mycologia 9%): 1074 (2003).

Type localityi VENEZUELA.

Description i Basidiomata perennial, variable in form, effused reflexed to pileate or
resupinate; pilei semicircular to elongate, woody hard, single pileus projecting up to 4 cm long, 10
cm wide and 2 cm thicktéhe base. Pileal surface deep ochraceous to brown, concentrically zonate,
smooth to slightly tuberculate; margin acute. Hymenophore sometimes poroid to daedaleoid,
sometimes irpicoid, violebrown; pores angular to daedaleoid or irregul@@, fjer mm inregular
parts, radially elongated or daedaleoid to 5 mm long, with dissepiments becoming wavy with age,
and sometimeslentate Context homogenous, deep olivaceous brown, up to 1 cm thick. Tubes
concolorous with pores, up to 1 cm long. Hyphal system dingenerative hyphae with clamp
connections; skeletal hyphae yellow, thigklled with a narrow lumen. Cystidia fusoid to rounded,
thick-walled, abundant, with an apical crown of small crystal§162x 46 um. Basidiospores
ellipsoid, hyaline, thirwalled, smooth, IKI, CBi, 4i5 x (2.2)2.313 Om, L = 4.86 €&m
em, Q iE96 (n.=4®/2).

Distribution and ecologyi Perennihirschioporusvariabilis has a distribution in tropical
America, and grows on angiosperm wood.

Notes i The species is reminisnt of Perennihirschioporusfumosoavellaneusvhich,
however, has smaller pores &Bper mm vs. 12 per mm).

Specimens examined BRAZIL. Piaui, Caracol, Serra d&%onfusdes, 20128856 (URM
83836). FRENCH GUIANA. Coralie, Sentier Molokoi, 1.1X.2010%, 19®/4-J (BJFC033006, JV).
MEXICO. Baja California Sur, VII.2017JV 1707/46J (RUM, BJFC039890, JV). VENEZUELA.
Bolivar, Municipio Sifontes, Tumeremo, carretera Tumerd&uohinche. 17.X1.1994Ryvarden
35177(Holotype, O); Las Nieves, 12.VI.199Byvarden 3787 (O, duplicate BJFC012606).

NigrohirschioporusY.C. Dai, Yuan Yuan & Meng Zhou, gen. nov.
MycoBank number: MBB49214 Facesoffungi number: FaF473
Etymologyi Nigrohirschioporus(Lat.), refers to the genus being similarHaschioporus
but producingnore or less blackish basidiomata.
Type species Nigrohirschioporus sectafEhrenb.) Y.C. Dai, Yuan Yuan & Meng Zhou.
Descriptioni Basidiomata annual to perennial, resupinate to effusteked or pileate,
coriaceous towoody hard; pileal surface blask, dark purplish to grayish brown, adpressed
velutinate to glabrous; hymenophore hydnoid, irpicoid to poroid, tubes and context concolorous
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with pileal surface. Hyphal system dimitic to trimitic; generative hyphae with clamp connections;

cystidia presentbasidiospores cylindrical to ellipsoid, slightly curved, hyaline-thaled smooth,

IKIT, CBi. Growing mostly on angiosperm wood in pantropical areas and causing a white rot.
Notesi Nigrohirschioporudiffers from other genera amofgichaptum s.Iby blackish and

woody hard basidiomata with obvious small pores or teeth, sometimes the presence of

skeletocystidia, and growth mostly on angiosperms in pantropical aggihirschioporus

includesN. agglutinatusN. bulbocystidiatus, N. confertud, deviatus N. fissilis, N. griseofuscus

N. molestus N. nigrivineus and N. sector.In addition, two new speciedy. submurinusand

N. trimiticusare described in this paper.

Key to species oNigrohirschioporus
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Nigrohirschioporusagglutinatus(Corner) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49290 Facesoffungi number: FaF453

Basionymi Trichaptum agglutinatunCorner, Beihefte zur Nova Hedwigia 86: 204 (1987).

Type localityi MALAYSIA.

Descriptioni Basdiomata annual to perennial, effusedlexed; pilei applanate, semicircular
to elongate. Pileal surface almost black, hairless, rough; margin obtuse and entire. Hymenophore
poroid, pale orange; pores angular to round 163er mm. Context almost blaclggiutinated and
horny, rigid, without a crust. Tubes pale orange to almost black near the context, horny, up to 4 mm
long. Hyphal system dimitic; generative hyphae with clamp connections. Cystidia ventricose, thick
walled, abundant, apically encrusted,i22 x 610 um. Basidispores ellipsoid, hyaline, thin
walled, IKIi, CBi, (2.2)2.43(3.1) x (1.3)1.41. 9 Om, L = 2.75 egm, W =
30 /1).

Distribution and ecology Nigrohirschioporus agglutinatuss so far known fromBorneo
only, and grows on angiosperm wbo

Notesi This species is characterized by the agglutinated basidiomata with woody hard
context, extremely small pores, ventricose hymenial cystidia and small basidiospores.

Specimen examined MALAYSIA. Borneo, Kinabalu Mt., alt. 3000 m, 27.VI1.196327781
(Holotype E00297278).
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Nigrohirschioporus bulbocystidiatugRyvarden) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49291 Facesoffungi number: FdE454

Basionymi Trichaptum bulbocystidiatuiRyvarden [asbulbocystidiund, Syn. Fung(Oslo)

32: 64 (2014).

Type localityi COSTA RICA.

For a detailed description dligrohirschioporus bulbocystidiatusee Ryvarden (2014).

Distribution and ecology Nigrohirschioporus bulbocystidiatus known only from Costa
Rica, and grows on angiospemood.

Notesi Ryvarden (2014) mentioned some doubt about the species when he described it, since
basidiospores were not observed. However, the bulbous cystidia and the grayish resupinate
basidiomata with irregular large poresi 82per mm) are unique chatars of the species.
Moreover, the sequence of the type spmm from GenBank nested withi. sector So, fresh
samples and a further study bligrohirschioporus bulbocystidiatuare needed to confirnts
taxonomic status.

Nigrohirschioporus confertus(Vlasak & J. Vlasak)Y.C. Dai, Yuan Yuan & Meng Zhou, comb.
nov.

MycoBank number: MBB49292 Facesoffungi number: FaF455

Basionymi Trichaptum conferturivlasék & J. Vlasak, Mycosphere 8(6): 1220 (2017).

Type localityi COSTA RICA.

For a detailed descriph of Nigrohirschioporus confertysee Vlasak and Vlasak (2017).

Distribution and ecology Nigrohirschioporus confertugs a common species from Costa
Rica and grows on angiosperm wood.

Notesi This species is distinguished from other members of thesgby dark to grayish
black, imbricate and thin pilei (1 mm thick) with purplish to bluish tints when fresh, small pores, 6
8 per mm, and basiospores, ¥4.5x1.82 . 2 & m.

Nigrohirschioporus deviatugRyvarden)Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49293 Facesoffungi number: FAF456

Basionymi Trichaptum deviaturRyvarden, Syn. Fung. (Oslo) 32: 65 (2014).

Type locaity T VENEZUELA.

For a detailed description dligrohirschioporus deviatysee Ryvarden (2014).

Distribution and ecology Nigrohirschioporus deviatus only known from the type locality
in Venezuela, and grows on angiosperm wood.

Notes i The species carbe identified by its perennial, resupinate and distinct thin
basidiomata with dark brown to almost black and extremely thin subiculum (0.1mm) which
contrasts sharply with the grayish tubes, growth on angiosperm wood and occurrence in the
neotropical zonesf Venezuela (Ryvarden 2014).

Nigrohirschioporus durus(Jungh.) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49294 Facesoffungi number: FAE457

Basionymi Polyporus durugungh., Verh. Batav. Genootsch. Kunst. Wet. 17(2): 62 (1838)

[ Nigroporus durugJungh.) Murrill, Bulletin of the Torrey Botanical Club 34: 471 (1907b)

[ Trichaptum durunfJungh.) Corner, Beihefte zur Nova Hedwigia 86: 219 (1987)

[ Osmoporus durugJungh.) G.H. Cunn., Bulletin of the New Zealand Department of
Scientific and Industrial Research 164: 245 (1965)

Type localityi INDONESIA.

Descriptioni Basidiomata perennial, usually pileate, occasionally effustexed; pilei
applanate or imbricate in effuseeflexed form. Pileal surface fuliginous purplish becagnin
blackish towards base, mostly azonate, first finely tomentose becoming hairless, tuberculose or
warted with age; margin obtuse, velutinate, purplish, pale vinaceous when dry. Hymenophore
poroid, dark vinaceous umber (darker than the flesh), fuliginouseumith a purple tinge even to
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black, stone hard when dry; pores round and entire, almost invisible to the nakeidl€ypeB

mm; dissepiments thick, entire. Context vinaceous umber brown, fibrous woody to bone hard when
dry, indistinctly zoned with a meow dark line at the upper side, up to 10 mm thick. Hysyastem

dimitic; generative hyphae with clamp connections. Cystidia ventricose to subclavate or
subcylindric, thinwalled, some with a few crystals or granules at the apex, infrequdr&, %75 6

pm. Basidiospores broadly ellipsoid, hyaline, tinalled, smooth, IKil, CBi, 3.54.5 (5) x 22.5

i3) Om, L = 4.03 &nil68Wn=90/2). 36 ¢em Q = 1.56

Distribution and ecology Nigrohirschioporus durushas a distribution in subtropical to
tropical regions of Africa, Asia and Australia, and grows on very hard angiosperm wood. It is a
common polypore in tropical Asia and East Africa (Ryvarden & Johansen 1980, Corner 1987).

Notesi The species is readily recognized in the field by its warted pilefcg) woody hard
texture and almost invisible pores. It used to be a membiigobporus and was transferred to
Trichaptumbecause its cystidia (Corner 1987). In this study, we confirm that samples of the
species formed a wedlupported lineage (100/MR/BI) nested in théligrohirschioporusclade. It
is closely related tdN. submiurinuswhich, however, has resupinabasidiomata and grows on
gymnosperm wood. It is a common species in tropical Asia, Africa and Australia, and we have
studiedmanysamplesAlthough we did not study its type material, we believe our studied samples
from SingaporeepreseniNigrohirschioporus durusand propose thabovecombination.

Specimens examingdCHINA. Fujian, Yongjing, Huboliao Nat. Res., 26.X.2003)i 11327
(BJFC@5443). Guangdong, Shixing, Chebaling Nat. Res., 25.VI.2010 3807 (BJFC007747).
Guangxi, Shangsi, Shiwandashan Forest Park, 26.VII.26E2,20120728 (BJFC014523);
24.VI1.2012, He 2012072411 (BJFC014517). Yunnan, Mengla, Shangyong Nat. Res., on dead
angiosperm tree, 20.VII.201Mai 20642 (BJFC032309); Xishuangbanna Nat. Res., 7.VI.2011,
Dai 12305 (BJFC010587); Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences, 31.X.2009Cui 8353 (BJFC006842), Cui 8350 (BJFC006839). SRI LANKA.
Avissawel | a, Sal gala Forest, o Dai 10640 (BJECD31317),gi O S [
Col ombo, Dombagaskar da Forest Res . ,Dai @497 f al |
(BJFC031177)Dai 19498(BJFC031178)SINGAPORE. Bukit Timah Nature Reserve, oridal
angiosperm trunk, 19.VII.201Dai 17822(BJFC025354)Pai 17834(BJFC025364). VIETNAM.

Lam Tong,Le Duang,Da Lat Bidu Punu Iba National Par) ground ofPinusforest, 16.X.2017,
Dai 18419(BJFC025939).

Nigrohirschioporusfissilis (Kossmann & DrecslerSantos) Y.C. Dai, Yuan Yuan & Meng Zhou,
comb. nov.

MycoBank number: MB49295 Facesoffungi number: FAF458

Basionymi Trichaptum fissil&Kkossmann & Drechsle$antos, in Kossmann, Codtezende,
GébesNeto & DrechsleiSantos, Phytotaxa 482(2): 2QD@1).

Type localityi BRAZIL.

For a detailed description dligrohirschioporudissilis, see Kossmann et al. (2021).

Distribution and ecology Nigrohirschioporusfissilis was found on Santa Catarina Island,
Brazil, on branches and trunks of living andadeangiosperm species, such kaguncularig
AvicenniaandSchinugn mangrove forests.

Notes i Nigrohirschioporus fissilis is closely related toN. sector N. deviatusand
N. griseofuscusN. sectorwas also described from Santa Catarina Isldnd has thin, mostly
pileate basidiomataand basidiosporeare 6i 7 x 22.5 um (Ryvarden 2014)while N. fissilis
usually has resupinate to effusetdlexed basidiomata arshsidiospores are 6.40 x 2.3 3.2 ym
(Kossmann et al. 2021IN. griseofuscuandN. devidus are readily distinguishable froi. fissilis
by smaller basidiospores (5P 1.52 pum inT. griseofuscus}.516 x 1.1 2 um inN. deviatusys.
6.4i 10x 2.3 3.2 um inN. fissilis, Ryvarden 2014).

Nigrohirschioporus griseofuscugMont.) Y.C. Dai, Yuan Ylan & Meng Zhou, comb. nov.
MycoBank number: MBB49296 Facesoffungi number: FdE459
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Basionymi Irpex griseofuscuMont., Annls Sci. Nat., Bot., sér. 4 1: 137 (1854).

[ Trichaptum griseofuscuiiMont.) Ryvarden & lturr., Mycologia 95 (6): 1074 (2003)

TypelocalityT FRENCH GUIANA.

Descriptioni Basidiomata annual, effusedflexed to pileate, occasionally resupinate; pilei
semicircular to elongated, flexible and tough; single pileus projecting up to 2 cm, 4 cm wide and
4.5 mm thick. Pileal surface pale bno to clay brown, faintly zonate, adpressed velutinate; margin
acute. Hymenophore poroid to hydnoid, brown; pores angular, shallow in juvenile, split to dentate
with age, pores or teeth 3 per mm. Context duplex, up to 0.5 mm thick, the upper layer beéng
adpressed tomentum, the lower layer dense. Teeth concolorous with context, up to 4 mm long.
Hyphal system dimitic; generative hyphae with clamp connections. Cystidia hyaline, two types:
fusoid cystidia abundant in the hymenium, slightly thicklled, gically encrusted or smooth, 112
16 x 46 um; skeletocystidia capitate to clavate, threklled to almost solid, from the contextual
skeletal hyphae, bending into the hymenium. Basidiospores cylindric, slightly curved, hyaline, thin
walled, smooth, IKil, CBi, (5.5)5.97(17.8) x 1.52 (12.2) pum, L =6.36 um, W = 1.96 um, Q =
3.173.30 (n = 60/2).

Distribution and ecology Nigrohirschioporus griseofuscus a common species found in
northeastern South America, and grows on angiosperm trunks.

Notesi The spetes is unique in the genus by its clay to brown basidiomata and coarsely
hydnoid hymenophore (Ryvarden & Iturriaga 2003). However, we studied some samples of
Nigrohirschioporus griseofuscuidsom the type locality, some are poroid, while others are hydnoid,
and their sequences are identical with 0506455 from BM&al.also found the skeletocystidia in
N. griseofuscudike in N. fissilis and N. bulbocystidiatuswhich only was being shown in an
illustration or a short discussion in some studies (Nufiez & Rewa2001, Gibertoni et al. 2011,
Kossmann et al. 2021IN. griseofuscuss phylogenetically related tN. sector,but N. sectorhas
thin, flexible, generally small, effusaéflexed to pileate basidiomatsmaller pores {4 per mm
vs. I 3 per mm) and wier spores (86.4 x 2.22.5 pym vs. 587 x 1.5 2 um).

Specimens examinddBRAZIL. Amapa, Porto Grande, Floresta Estadual do Amapa, 2014,
URM 87184 & B394ZURM 87184). FRENCH GUIANA, Roura, Camp Cayman, 27.VIII.2018,

JV 1808/103(BJFC032925, JV); Coralisentier Molokoi, 1.1X.2019,JV 1909/6(BJFC033007,
JV); RemireMontjoly, RorotaL a k e , 2 3 .JV 18R 1IS).,

Nigrohirschioporus molestugCorner) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49297 Facesoffungi number: FAE460

Basionymi Trametes molest@orner [agiTrametd], Beih. Nova Hedwigia 97: 129.989).

[ Trichaptum molesturCorner) T. Hatt. & Sotome, Mycoscience 54 (4): 299 (2013).

Type localityi MALAYSIA.

For a detailed description dligrohirschioporus molestusee Hattori & Sotome (2013).

Distribution and ecology Nigrohirschioporus molestis known only fromMalaysia,and
growson angiosperm wood.

Notesi Morphologically, this species is characterized by a-palered context, dark brown
piled surfacewith soft spongy tomentum, irpicoid hymenophore, a trimitic hyphal system and
ventricog to clavate cystidia. These characteristics fit the definitioiNigfohirschioporusin
Hirschioporaceaeather thanTrichaptaceaeMeanwhile, its paleolored context and dark brown
pileal surface indicate that it is similar digrohirschioporus agglutiatus but N. agglutinatus
differs from N. molestusn having smaller poresl8 16 per mm vs. i34 per mm)and smaller
basidiospores (2i8 x 1.4 1.9 umvs. 44.8 x 44.8 x 3 3.5 um).

Nigrohirschioporus nigrivineus(Corner) Y.C. Dai, Yuan Yuan & Meng Zhotpmb. nov.
MycoBank number: MBB49298 Facesoffungi number: FdE461
Basionymi Trametes nigrivine&orner, Beih. Nova Hedwig. 97:128 (1989).
[ Nigrofomes nigrivineugCorner) T. Hatt. & Sotome, Mycoscience 54 (4): 300 (2013).
Type localityi PAPUA NEW GUINEA.
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For a detailed description dligrohirschioporus nigrivineyssee Hattori & Sotome (2013).

Distribution and ecology The species is knawonly from Papua New Guinea, and grows on
fallen wood in a montane forest.

NotesT Hattori & Sotome (2013) pointed out that there is a clear distinction between
Nigrofomes nigrivineusand N. melanoporus by the presence of clamp connections in the
contextal generative hyphae. Currently, only one specimé¥ ofigrivineusis known and without
molecular sequence data (Hattori & Sotome 20N8jrofomes nigrivineuss the only species in
the genusNigrofomeswith clamp connections on the reproductive hypl&eou et al 2020).
Therefore, the phylogenetic relationshipNafirofomes nigrivineusvith other specieare unknown

Hattori & Sotome (2013) also mentioned tRaichaptum durun{Nigrohirschioporus durus
resemblesNigrofomes nigrivineugNigrohirschioprus nigrivineu$y by a similar daricolored
context, the presence of hymenial cystidia and ellipsoid basidiospores, but the former has a
fuliginous purplish to grayish pileal surface without a crust (Corner 1987). More fresh samples and
molecular data aneeeded to confirm the relationship of the two species.

Nigrohirschioporus nigrivineuss characterized by ventricose, encrusted cystidia and short
ellipsoid basidiospores measuringi3ls x 2 3 um, these characters demonstrate the similarity of
N. nigrivineusand N. durus.We believe that the presence of clamp connections in generative
hyphae is a more stable morphological characteristic for distinguishing species, hence the proposed
the above combination.

Nigrohirschioporus sectofEhrenb.) Y.C. Dai, Yua Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49299 Facesoffungi number: FaF462

Basionym 1 Boletus sectorEhrenb., in Nees von Esenbeck (Ed.), Horae Physicae
Berolinenses: 10, 18:6 (1820).

[ Trichaptum sectofEhrenb.) Kreisel, Monografias Cieasi Universidad de Habana 16: 84
(1971).

[ Polyporus secto(Ehrenb.)Fr., Systema Mycologicum 1: 505 (1821)

Type localityi BRAZIL.

Descriptioni Basidiomata annual, pileate with a narrow base; pilei spathulate to flabelliform,
usually laterally fused imimate; single pileus up to 7 cm in radius. Pileal surface pale fuscous,
vinaceous or vinaceous buff to snuff brown, finely tomentose to velutinatescaljptowards the
margin, with sepia or fuscous brown zones; margin entire to lobed. Hymenophore fuEwids
to dark vinaceous gray, vinaceous towards the margin; pores anguligoed mm; dissepiments
more or less undulate, subcoriaceous, concolorous with pileal surface, up to 2 mm thick. Tubes
dark fuscous to date brown, up to 2 mm long. Hyphae dimitenerative hyphae with clamp
connections. Cystidia subclavate to subventricose with an obtuse tipottisiightly thickwalled,
apically encrusted, 24 xi3 um. Basidiospores oblofgjlipsoid, hyaline, thirwalled, smooth,
IKIT, CBi, 516.4(17) x (2)2.212.5 um, L=5.9 um, W = 2.2 um, Q = 2.58881 (n = 90/3).

Distribution and ecology Nigrohirschioporus sectois a common species distributed in
subtropical to tropical regions of America, and grows on angiosperm wood.

Notesi This species is readilecognized by its darkened pore surface, thin and flexible pilei
with tomentose upper surface. Vlasak & Vlasak (2017) mentioned that two sequehcesector
from Brazil (type locality) in GenBank may represent yet another species, even thoughselg clo
related toNigrohirschioporus sectorbut they did not study any Brazilian material. We examined
some samples from Brazil, combined with the morphological evidence, and confirméd that
sectorincluding BR67 (KP859297 from GenBank) and our thsamples represent a new species,
N. trimiticus

Biological activitiesi Antioxidant (Saparrat et al. 2000).

Specimens examinddBRAZIL. Amapa, Porto Grande, Floresta Estadual do Amapa, 2014,
URM 89911 & B3799URM 89911); Para, Melgaco Floresta Naciomal@hxiuana, 2013S 2707
& URM MPEG (URM MPEG). COSTA RICA. Golfito, Playa Nicuesa, 18.IV.200¥, 1704/50
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(JV); Rincon Mt., VIII.2014,JV 1408/8) (BJFC039889, JV)22.IV.2015,JV 1504/61(JV).
FRENCH GUIANA. Roura, Camp Cayman, 27.VIIl.2018, 1808/10§BJFC032926, JV).

Nigrohirschioporus submurinusy.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 17
MycoBank number: MBB4930Q Facesoffungi number: FAF463
Type 1 VIETNAM. Lam Dong, Lac Duong District, Bidoup Nui Ba Nat. Park, on rotten
wood ofPinus, 15.X.2017 Dai 18392(Holotype BJFC025913).
Etymologyi SubmurinugLat.): refers tothe species having pale mouse gray pores when dry.
Basidiomata Annual, resupinate; corky when fresh, becoming brittle upon drying, up to 5
cm long, 2 cm wide and 1 mnthick at center. Hymenophore poropile mouse grawhen dry;
pores angular when juvenile, becoming irregular and partly split with aige, pér mm;
dissepiments thin, entire. Sterile margin thin to almost absent. Subiculum homogeneous, smoke
gray, corly, very thin to almost absent, thinner than 0.1.Mabesmousegray, up to 1 mm long.
Hyphal structurei Hyphal system dimitic; generative hyphae with clamp connections,
hyaline, slightly thickwalled; skeletal hyphae distinctly thiekalled, slightly dekinoid, CB+;
tissues unchanged in KOH.
Subiculumi Generative hyphae hyaline, slightly thialalled, occasionally branchedi 2
pm in diam.; skeletal hyphae brownish, thieklled with a narrow lumen to subsolid, unbranched,
flexuous, interwoven,i3t um in diam.
Tubesi Generative hyphae hyaline, slightly thialalled, occasionally branched, 155 pm
in diam.; skeletal hyphae thiekalled with a medium lumen, unbranchedydely interwoven, 136
em in diam.; hyphae at di ssepiment edges usua
Hymeniumi Cystidia fusoid with a long neck, abundant, thialled, smooth, 1i735 x 4 5.5
pm, with a basal clamp connection; cystidiolesspre, fusoid, thirwalled, smooth, 1015 x 4 4.5
um; hyphal pegs absent; basidia bastehped, with four sterigmata and a basal clamp connection,

12717x356. 5 em; basidioles similar to basidia in
Spored Basidiospores oblm ellipsoid, hyaline, thiwalled, smooth, IKil, CBi, (3.6)3.8
48(5)x(2.1)2.23 & m, L = 4.14 em, W = 2.54 em, Q = 1

Type of roti White rot.

Distribution and ecologyi Nigrohirschioporus submurinugo date, is found only from
Vietnam,and grows on rotten wood Binus

Notesi Nigrohirschioporus submurinus characterized by annual, resupinate basidiomata
with a thin subiculum, small arghle mouse gray pore$ 6i 9 per mm, smooth cystidia with a long
neck, dissepimental hyphae witind crystals, oblong ellipsoid basidiospores;j3.8 x2.23 & m,
and growth on rotten wood #inusin Vietham. Phylogenetically\l. submurinuss closely related
to N. durus.However,N. durusis readily distinguished frod. submurinu®y its perennial pileate
to effusereflexed basidiomata, dark vinaceous umber pore surface and growth on angiosperm
wood.

Nigrohirschioporus trimiticusY.C. Dai, Yuan Yuan & Meng Zhou, sp. nov. Fig. 18

MycoBank number: MB 849301; Facesoffungi number: FoF 14464

Typei BRAZIL. Ronddnia, Porto Velho, 201B696(Holotype URM 83880).

Etymologyi Trimiticus (Lat.): refers to the species havingremitic hyphal system in the
tube trama.

Basidiomata Annual, pileate or effuserkflexed; corky when fresh, hard corky whery.dr
Pilei usually imbricate, small, projecting up to 1 cm, 2 cm wide and 3 mm thick at base. Pileal
surface white to pale buff when fresh, grayish brown when dry, loosely adpressed velutinate to
smooth, faintly zonate. Hymenophore poroid to irpicoid, okears buff when fresh, honey to
grayish brown when dry; pores angular when juvenile, becoming irpicoid with Bgge8 mm,;
dissepiments thin, entire when juvenile, strongly lacerated with age. Context pale brown, up to 0.5
mm thick. Tubes pale brown, up 2.5 mm long.
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Hyphal structurei Hyphal system trimitic in tubes, dimitic in context; generative hyphae
with clamp connections, hyaline, slightly thickalled; skeletal hyphae pale yellowish in KOH,
distinctly thickwalled, slightly dextrinoid, CB+; bindig hyphae thickvalled; tissues unchanged in
KOH.

Contexti Generative hyphae hyaline, slightly thiakalled, rarely branched,i3 pm in
diam.; skeletal hyphae thiekalled with a wide lumen, unbranchedterwoven, 47 e m i n di ar

Tubesi Generative hyphae hyaline, slightly thiakalled, rarely branched2 pm in diam.;
skeletal hyphae thielwalled, branched, interwovenf3 € m i n di am. ; -wdlleddi ng
with a narrow lumen, frequent branchatterwoven, 162 e m i n di am.

Hymeniumi Cystidia clavate to fusoid, thiekalled, abundant, usually apically encrusted,
15123 x 45 um; hyphal pegs absent; basidia clavate, with four sterigmata and a basal clamp
connection, 2025x46 ¢ m; b anslar diih basidiasin shaipe, but smaller.

Sporesi Basidiospores cylindric to slightly allantoid, hyaline, t#walled, smooth, IKi,

CBi, 56(16.2) x (2.2)2.4i2.7(3) € m, L = 5.78 em, W = 2.51 &m,

Type of roti White rot.

Distribution and ecology Nigrohirschioporus trimiticugo date, is found il\mazoniaonly.

Notesi Nigrohirschioporus trimiticuss characterized by annual, pileate or effussftexed
basidiomata, irpicoid hymenophore and a trimitic hyphal system in the tramayhndric to
slightly allantoid basidiospores] 6 x2.42 . 7 Paiyogenetically, four samples bf. trimiticus
formed an independent lineage which is closely relatéd sector, N. fissili@ndN. griseofuscus.

The latter three species differ frdxh trimiticus in having a dimitic hyphal system in the tube trama
andlongebasi di ospores (r6x84Z.m/7 ienm)l.ength vs. 5

Additional specimens examinddBRAZIL. Amapa, Porto Grande, State Forest of Amapa,
2014,URM 89926 & B341 (URM 89926); Pardylelgaco Caxiuana National Forest, 20LIRM
90290 &B4105(URM 90290).

Figure 17 7 A Basidiomata ofNigrohirschioporus submurinugDai 18393. B Longitudinal
section. C Hymenophore. D Microscopic structurell.fubmurinugDai 18399. a Basidiospore

b Basidia and basidioles. ¢ Cystidioles. d Cystidia. e Hyphae from trama. f Hyphae at dissepiment
edge. Scale barA =1cm, BiC = 1mm.
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Figure 18 i A Longitudinal section ofNigrohirschioporus trimiticugB696. B Hymenophore
C Microscopic struetres of N. trimiticus (B699. a Basidiospores. b Basidia and basidioles.
c Cystidia. d Hyphae from context. e Hyphae from tra@tale bas. A = 2mm, B = 1mm.

TrichaptaceaeY.C. Dai, Yuan Yuan & Meng Zhqdam. nov.

MycoBank number: MB49209 Facesoffingi number: FoA4470

Type genusg TrichaptumMurrill, Bull. Torrey bot. Club 31(11): 608 (1904).

HabitatT Growing on angiosperm woodccurring in tropical and subtropical areas and
causing a white rot.

Basidiomata annual to perennial, mostly pileateeffasedreflexed, pileal surfacstrongly
strigose to hispidhymenophore poroid to irpicoid or daedaleoid to lamellatewnish with
slightly violet tint; context distinctly duplex. Hyphal system dimitic, generative hyphae with clamp
connectionsyentricose to subulateystidia present, basidiospores cylindrical to ellipsoid, hyaline,
thin-walled, smooth, IKil, CBi.

Notesi Samples offrichaptacea@mested in Clade B with robust support (Fi§i$) and the
sole genudrichaptumis included in the family
Trichaptum Murrill, Bulletin of the Torrey Botanical Club 31 (11): 608 (1904)

Type specie$ Trichaptum perrotteti{Lév.) Ryvarden.

Descriptioni Basidiomata annual to perennial, pileate to effusdiéxed or resupinate;
pileal surface blackish, gray oirty white, strongly strigose to hispid; hymenophore poroid to
irpicoid, mostly brownish with slightly violet tint when actively growing; context distinctly duplex,
lower part dense and dark, upper part white and sparse; tubes brownish to clay buff siisteinal
dimitic, generative hyphae with clamp connections; cystidia present in the hymeniumtothin
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thick-walled, ventricose to subulate or narrowly fusoid with long narrow necks, smooth or apically
encrusted; basidiospores cylindrical to ellipsoid, roftdightly curved, hyaline, thiwalled,
smooth, IKI, CBi. Growing on angiosperm wood, occurring in tropical and subtropical areas and
causing a white rot.

Notesi Trichaptumaccommodates species that have large basidiomata with a strigose to
hispid piled surface. So far,T anomalum T. byssogenumT. perrottetii T. perpusillum
T. resacariunandT. strigosunare included in the genus.

Key to species off richaptum
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Trichaptum anomalum(Lloyd) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49302 Facestiungi number: FoFRL.4466

Basionymi Polystictus anomalukloyd Mycol. Writ. (Cincinnati) 5: 791 (1918).

Type localityi AUSTRALIA.

For a description dflirschioporus anomalysee Lloyd (1918).

Distribution and ecology Pallidohirschioporus anomalus/as ascribed from New South
Wales, Australia, growing on angiosperm wood. Its previous record in China (Teng 1963) is
doubtful.

Notesi Trichaptum anomalurwas originally described d@plystictus anomalukloyd (Lloyd
1918), and is characterized by effuseflexed basidiomata with a hirsute to strigose upper surface,
irpicoid to daedaleoid hymenophore with large pores of 2 per mm, brownish context awldicyli
basidiospores ofiB x 44 . 5 em (LI oyd 1918), because of
combinedit asHirschioporus anomalu@_loyd) Teng according to the morphological definition of
Hirschioporus However, the taxonomic status ¢f. anomaluswas not mentioned when
Hirschioporuswas incorporated intdrichaptum Because the species has hirsute to strigose upper
surface, clavate to subulate cystidia, distribution in tropical area, and growth on angiosperms. The
features are more similar Taichaptumrather tharHirschioporus so, T. anomalunis proposed

Trichaptum byssogenungJungh.)Ryvarden, Norwegian Journal of Botany 19: 237 (1972)

Type localityi INDONESIA.

Descriptioni Basidiomata annual to perennial, mostly effuseftexed, occasionallpileate
or resupinate; pilei semicircular, imbricate, broadly attached, laterally fused in rows, tough, single
pileus projecting up to 8 cm, 15 cm wide and up to 1.2 cm thick. Pileal surface gray to ochraceous
or milky coffee, concentrically sulcate anddialy striate, hispid to tomentose, more adpressed
towards the margin. Hymenophore poroid to irpicoid or séaeidaleoid, ochre to woamblored or
pale vinaceous buff; pores round to angul&3 per mm; dissepiments thin, entire when juvenile,
split with age, finally almost irpicoid. Context duplex, upper layer clay buff to womdred,
hispid, up to 7 mm thick, lower layer buff, up to 0.3 mm. Tubes concolorous with context, up to 5
mm long. Hyphal system dimitic; generative hyphae with clamp connecti@ystidia
subventricose to subulate, hyaline, slightly thveilled, usually with an apical crown of yellow
crystals, 1215 x 45.5 um, projecting from the hymenium. Basidiospores cylindric to ellipsoid,
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hyaline, thinwalled, smooth, IKil, CBi, (4.5)5.207 x 34(4.3) um, L = 5.83 um, W = 3.45 um,
Q =1.591.76 (n = 150/5).

Distribution and ecology Trichaptumbyssogenurhas a pantropical distribution, and grows
on both gymnosperms and angiosperms, occurring not only in forests, but also on construction
wood and fences.

Biological activitiesi Enzymatic (Machado et al. 2005).

Notesi The species is readily recognized by effuseftexed basidiomata, a coarsely strigose
to hispid upper surface, grayish tan to whitish, purplish to dull purplish brown hymmeeop
angular to irpicoid pores ofi B per mm, or sometimes lamellate towards the margin, subventricose
to subulate cystidia and cylindric to ellipsoid basidiospore$,7/5>234 & m. I n additio
dimensions of the species are variable accordingdifferent authors: 8.0 x 34 um (Overholts
1953), 6.59 x 3.54 um (Corner 1987), 515 x 3.54 um (Ryvarden & Johansen 1980). 185«

21 2.5 um (Gilbertson & Lindsay 1987)j 6.8 x 1.43.2 um (Wright & Deschamps 1975), and 4
5.5 x 22.5 ym (Cunninghamd65).

Specimens examingd AUSTRALIA. Queensland, Cairns, Mt. Whitfield Coservation Park,
on construction wood, 18.V.201Bai 18850(BJFC027318)Pai 18851(BJFC027319). CHINA.
Fujian, Fuzhou Forest Park, on fallen angiosperm wood, 4.VI.2031 22342 (BJFC036930).
Hainan, Danzhou, 7.V.200®ai 10752 (BJFC004996). Taiwan, Hualian, Tailuge Forest Park,
21.X1.2009, on fallen trunk ofPrunus Dai 11543 (BJFC007412). Zhejiang, Lishui,
Guyanhuaxiang, on fallen angiosperm trunk, 13.VIIl.20D3] 15555 (BJFC0B660). COSTA
RICA. Puntarenas, Dominical, Hacienda Baru, on angiosperm wood, 21.IVR201704/82JV).
THAILAND. Chiang Mai, on fallen angiosperm trunk, 25.VI1.201Bai 16758 (BJFC022865);
Thale Ban Nat. Park, on angiosperm wood, 25.X1.20D4Kout 04.1/9 (JV). USA. Florida,
Everglades, Long Pine Key, oRinus 22.IV.2009, JV 0904/94 (JV); Sarasota, orPinus
30.XI1.2015, Dolliner 632 (JV). Virgin Islands, on angiosperm wood, 4.1X.200%, 0409/22]

(JV). PUERTO RICO. San Juan, on palm, XI1.201\¢,1112/5J (BJFC039893, JV).

Trichaptum perpusillum(Corner) T. Hatt., Mycoscience 44(4): 271 (2003)

Type localityi MALAYSIA.

For a detailed description dfichaptum perpusillumsee Hattori (2003).

Distribution and ecology Trichaptum perpusillunis knownonly from Sarawak, Malaysia,
and grows on angiosperm wood.

Notesi The species is a memberTfichaptumand characterized by pale ochraceous, rough
basidiomata with hispid to strigose pileal surface, a dimitic hyphal system and encrusted hymenial
cystidia. In addition,T. perpusillumhas regular and completely entire pores, whitish context, and
subglobose basidiospores and these are the unique to the genus.

Trichaptum perrottetii(Lév.) Ryvarden, Norwegian Journal of Botany 19: 237 (1972)

Type localityi FRENCH GUIANA.

Descriptioni Basidiomata annual to perennial, pileate, tough and flexible when fresh; pilei
semicircular, mostly broadly attached; single pileus projecting up to 7 cm, 15 cm wide and 10 mm
thick. Pileal surface grayish brown to dark broyaler towards margin, strigose; margin acute,
strigose, up to 10 mm in diam. Hymenophore poroid to daedaleoid, snuff brown to cigar brown;
pores angular to sinuous,2per mm; dissepiments thin, lacedat€ontext duplex, the upper layer
hirsute to strigse, up to 8 mm thick, the lower very thin, brown to dark ochraceous, up to 0.4 mm
thick. Tubes deep brown, up to 5 mm long. Hyphal system dimitic; generative hyphae with clamp
connections. Cystidia subulate to ventricose with a tapering apex, smootth @awapical crown
of crystals, 1022 x 46 um, slightly projecting from hymenium. Basidiospores subcylindrical to
oblong ellipsoid, hyaline, thivalled, smooth, IKi, CBI, (5.5)5.8 7 x (2)2.53.1(3.5) um, L =
6.20 um, W = 2.91 um, Q = 2.03.26 (n = ®/2).

Distribution and ecology Trichaptum perrottetiis a common species in subtropical to
tropical regions of America, and grows on angiosperm wood.
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Notesi The species is readily recognized in the field due to its upper surface with dense dark
stiff hairs and the snuff brown to cigar brown pore surfatechaptum byssogenu and
T. strigosunresemblel. perrottetij butT. byssogenukas a tomentose pileal surface and effused
reflexed basidiomatal. strigosurmhas shorter basidiospores (63 x 2.53 pym vs. 5.87 x 2.5
3.1 um).

Ryvarden (1981) studied the type specimens of several Polyporaceae fungi described by J.H.
Léveillé and indicated that the type specimeothaptumMurrill was the same specimen used
by Montagne& Berkeley when they desced Trametes trichomallugn 1849. Furthermore, the
label of the specimen was mixed up with an incorrectly lab@lada, M. Perrottéttag placed in a
label bag printed witfiGuyane Francaise M. PoileauSo, the corrected locality of the type
specimen offrichaptum perrottetiis French Guiana.

Biological activitiesi Antivirus (Walder et al. 1995).

Specimens examineid BRAZIL, Rondoénia, Porto Velho, Parque Natural Municipal, 2013,
URM MPEG & B2626 (URM). COSTA RICA, Carpintera mountain, on decayed wood,
23. VIl .1932 (BJFC002717) . FRENCH GUI ANAWV Rou
1808/101( BJ FC032924, JW)1908/25BJFCQ330011 ), Piaui, Caracol, 2011,
URM 83816 & B52ZURM 83816).

Trichaptum resacariumVlasak & J. Vlasak, Mycosphere 8 (6): 122017)

Type localityi USA.

For a detailed description @fichaptum resacariunsee Vlasdk & Vlasak (2017).

Distribution and ecology Trichaptum resacariuno date, is known only from Texas, USA
and grows on angiosperm wood (Vlasak & Vlasak 2017).

Notes i Trichaptum resacariums similar to T. byssogenurbut distinguished by poorly
developed pilei, dark hymenial surface, blackish hairs on pileal surface, and smaller basidiospores
354x2em vg3g7ix3%. 2 m) .

Trichaptum strigosumCorner, Beih., Nova Hedwigia 86: 228 (1987)

Type localityi BRAZIL.

Descriptioni Basidiomata annual, pileate; pilei applanate, dimidiate, single pileus projecting
up to 3.7 cm in radius. Pileal surface fusedorown, slightly purplish towards margin, densely
hispid to strigose; margin acute, up to 2 mm. Hymenophore poroid, grayish brown, slightly purple
towards margin; pores subangular to elongate or irregul&rp@r mm. Context duplex, the upper
layer fibrous, up to 8 mm thick, the lower layer corky, up to 0.4 mm thick. Tubes grayish brown, up
to 2 mm long. Hyphal system dimitic; generative hyphae with clamp connections. Cystidia
subventricose, thinto slightly thickwalled apically encrusted, 1R4 x 25 um, projecting from
hymenium. Basidiospores ellipsoid, hyaline, thialled, smooth, IKil, CBi, 4.35.9(6) x
(2.41)2.53(13.2) um, L =5.19 pm, W = 2.86 um, Q = 1.81 (n = 30/1).

Distribution and ecology Trichaptum strigosunhas a distribution in subtpccal to tropical
America, and grows on angiosperms.

Notesi Trichaptum strigosunand T. perrottetiishare a similar habitat and densely hispid
strigose pileal surface, but the later has snuff brown to cigar brown pore surface and bigger
basidiospores (51§ x 2.53.1 um vs. 4.B5.9 x 2.53 um). The sample we studied and sequenced
was from Florida, where has similar ecological environment to South America, the type locality. In
addition, the species used to be treated. gserrottetii but its grayish brow pore surface, distinct
strigosefmbriate margin and short basidiospores showed a differencel frparrottetii of type
locality, French Guiana and fitted the original descriptiof.aftrigosum

Specimen examineédUSA. Florida, 2.X.2010JV 1012/2BJRC039891, JV).

Podocarpioporusy.C. Dai, Yuan Yuan & Meng Zhou, gen. nov.

MycoBank number: MB49215 Facesoffungi number: FdE474
Type species Podocarpioporus podocarggly.C. Dai) Y.C. Dai, Yuan Yuan & Meng Zhou
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Etymology i Podocarpioporus(Lat.) refers to the species of the genus having a poroid
hymenophore and growing &todocarpaceae

Descriptioni Basidiomata annual, resupinate or effuseftexed to pileate; hymenophore
poroid to irpicoid. Hyphal system dimitic; generative hyphae with clamp otiong; skeletal
hyphae occasionally with simple septa, IIKCB+; tissue darkening but otherwise unchanged in
KOH. Cystidia encrusted at the apex or not; basidiospores allantoid, hyalirejalted, smooth,
IKIT, CBi. Growing onwood ofPodocarpaceae.

Notesi This genus is unique in Trichaptaceae and Hirschioporaceae because of the poroid to
irpicoid hymenophore, narrow allantoid basidiospores, distinctly long subulate hymenial cystidia,
and growth on species Bbdocarpaceae

Podocarpioporugpodocarpi(Y.C. Dai) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49303 Facesoffungi number: FAGE465

Basionymi Trichaptum podocarpY.C. Dai, Mycol. Progr. 8(4): 284 (2009).

Type localityi CHINA.

Descriptioni Basidiomata annual, resupinagnft to soft leathery, without odor or taste
when fresh, becoming hard corky upon drying, up to 50 cm long, 10 cm wide, and 0.3 cm thick.
Hymenophore poroid to irpicoid, cinnamon, fawn, vinaceous buff to clay pink buff when fresh,
becoming brown when brsgd, clay buff to grayish brown upon drying; pores angulia, der
mm; dissepiments thin, entire when juvenile, becoming strongly ladet@tepicoid with age.
Sterile margin distinct, cream when fresh, pink buff when dry, up to 1 mm wide. Subiculyishgra
brown and soft leathery when dry, up to 0.5 mm thick. Tubes concolorous with pores, corky, up to
2.5 mm long. Hyphal system dimitic; generative hyphae with clamp connections. Cystidia clavate
to subulate, abundant, hyaline, thieklled, apically enarsted, distinctly projecting from
hymenium, 2870 x58 e m; cystidioles absent. Basi di osp
walled, smooth, IKl, CBi, (4.5)517(17.2) x (1.5)1.82.2(2. 3) & m, L = 6.15 e¢en
Q =3.11 (n =61/1).

Specimen examined CHINA. Hainan, Ledong, Jianfengling Nat. Res., on rotten wood of
Podocarpus,18.X1.2007, Dai 9305 (BJFC002726); Lingshui, Diaoluoshan Nat. Res., on rotten
wood of Podocarpus 24.X1.2002, Dai 4529 (IFP 018992); on fallen trunk oPodocarpus
21.X1.2007,Dai 9356(Holotype BJFC002727); 29.V.200Bai 9853(IFP015797).

Distribution and ecology Podocarpioporus podocarfg known from Hainan, China, and is
only known to grow on wood dfodocarpus

Notesi Podocarpioporus podocarpiesemblesP. viraceobrunneusdy sharing vinaceous
brown and strongly laceratg@ores. Howeve?. podocarphas fully resupinate basidiomata.

Podocarpioporus vinaceobrunneyg€orner) Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MBB49304 Facesoffungi nutmer: FoOF14467

Basionymi Gloeophyllum vinaceobrunneu@orner [asdinaceibrunneurd, Beih. Nova
Hedwigia 86: 66 (1987).

[ Trichaptum vinaceobrunneu(@orner) T. Hatt., Mycoscience 42 (1): 19 (2001b).

Type localityi MALAYSIA.

For a detailed description 8odocarpioporus vinaceobrunnesgeHattori (2001b).

Distribution and ecology Podocarpioporus vinaceobrunneissknown only from Malaysia,
and grows on wood ddacrydium

Notes i Podocarpioporus vinaceobrunneus characterized by poroid to irpicoid
hymenophore, distinctly long subulate cystidia of £5 % 5 7.5 um, narrow cylindric to allantoid
basidiospores ofi@ x 127 1.8 um and growth oDacrydium These characteristics show it is more
similar to Podocarpioporus podocarprather thanTrichaptum s.l, so, we proposedbove
combination This species differs frorRodocarpioporugpodocarpiby effusedreflexed to pileate
basidiomata, shorter cystidia {2 x 57.5 um vs. 2870 x 58 € m) and thinner
(617x1.21.8umvs. 57 x1.82 . 2 Hattorj 20015.
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Pseudotrichaptuni’.C. Dai, Yuan Yuan & Meng Zhou, gen. nov.

MycoBank number: MB49216 Facesoffungi numlveFoF14475

Etymologyi PseudotrichaptuniLat.) refers to the genus being morphologically similar to
Trichaptumbut phylogenetically distant.

Type specie$ Pseudotrichaptuntaricinum (P. Karst.)Y.C. Dai, Yuan Yuan & Meng Zhou.

Descriptioni Basidiomataannual, pileate or effusa@flexed, coriaceous to tough; pileal
surface cream to pale buff with distinct concentric sulcate zones, covered by mosses with age;
hymenophore lamellate; lamella purplish, thin, entire and wavy, dichotomously forked near, margin
context duplex. Hyphal system dimitic; generative hyphae with clamp connections, skeletal hyphae
pale yellowish in KOH; cystidia apically encrusted; basidiospores allant@idwing on
gymnosperm wood.

Notesi Pseudotrichaptundiffers from other generaiTrichaptum s.lby its coriaceous pilei
with purplish lamellate hymenophgreduplex context and allantoid basidiospores.
Pseudotrichaptumis established to accommodate the spedreslaricinum in the order
Hymenochaetaleg\ccording to the phylogenetimalyses, samples &seudotrichapturfaricinum
form an independent clade within th&ymenochaetaledistantly related to another member of
Trichaptum s.IBased on the phylogeny and morphology, we setngw genud$?seudotrichaptum
to accommodatP. laricinum

Pseudotrichaptumaricinum (P. Karst.)Y.C. Dai, Yuan Yuan & Meng Zhou, comb. nov.

MycoBank number: MB49305 Facesoffungi number: FGF468

Basionymi Lenzites laricinu$®. Karst., Acta Soc. Fauna Fldtann 27(no. 4): 4 (1905).

[ Hirschioporus laricinugP. Karst.) Teram., Bull. Tokyo Univ. Forests: 212 (1951)

[ Trichaptum laricinum(P. Karst.) Ryvarden [as 'laricinus’], Norwegian Journal of Botany
19: 237 (1972).

Type localityi RUSSIA.

Description T Basidiomata annual, pileate, occasionally effusedeflexed, imbricate,
coriaceous when fresh, rigid upon drying; pilei sometimes laterally fused, single pileus projecting
up to 5 cm, 7 cm wide and 5 mm thick. Pileal surface cream to pale buff when fresh and dry, rough,
with distinctnarrow concentric sulcate zones, pubescent to adpressed velutinate, usually covered by
mosses with age. Hymenophore lamellate, vinaceous brown to fuscous when fresh, grayish purple
to vinaceous brown when dry; lamella thin, entire and wavy, dichotomooigd near margin;
lamella 12 per mm. Sterile margin concolorous with lamella. Context duplex, up to 1 mm thick,
the upper layer cream to pale wecalored, the lower layer pale purplish brown, hard coriaceous,
continuous with tubes. Tubes vinaceous browp to 4 mm long. Hyphal system dimitic;
generative hyphae with clamp connections; tissues unchanged in KOH. Cystidia fusoid to
ampullaceous, thickvalled, usually apically encrusted, 22 x 4 8.5 um; hyphal pegs absent;
basidia clavate with four sterigita and a basal clamp connection, slightly thickening towards base,
21i26 x 45 . 5 & m. Basi di os p o r-walled,asindoth, ik, CBid(5.2)8.5 al i ne
77079 %x(1.9)2122(2. 4) & m, L = 6.47 ¢eiB30(nW9%/3).2. 12 & m,

Distribution and ecologyi Pseudotrichapturmaricinum has a distribution in the boreal
forests of theNorthern Hemisphere, and growswnood ofAbies Larix, PiceaandPinus

Notesi Pseudotrichaptum laricinuns a rare boreal species known from the boreal foasts
the Northern Hemisphere. It is characterized by annual, pileate or eflfteeced basidiomata,
dark purple surface, lamellate hymenophore and allantoid basidiospotascinumis combined
based orichaptum laricinumwhich was originally descrtpd ad_enzites laricinug®. Karst. from
Siberia, Russia. Macra Aoshima (1966) give a complete listing of synonym3 ofaricinumand
confirmed the sequence of RE4®B65 and RL&936 (GenBank: U63471 & U63477) represent the
real T. laricinum This resul also acknowledged by Ryvarden & Gilbertson, who combined
Lenzites laricinus agrichaptum laricinumand subsequent studies (Ryvarden & Gilbertson 1994,
Vlasak & Vlasak 2017, Kossmann et al. 2021).

The phylogeny using a combined dataset of four genesrgg#rates that samples of
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P. laricinumincluding U63471 & U63477 in GenBank form a monophyletic lineage within the
Hymenochaetales but shows no affinity to the other genera amaigptum s.IThe Trichaptum

like basidiomata and purplish hymenophore mBkeudotrichaptum confusable withichaptum

but Pseudotrichaptuntas entire lamellate hymenophore and hard coriaceous basidiomata, which
distinguish it fromTrichaptum s.I.

Specimens examineid CHINA. Inner Mongolia, Arxan, Jingouhe Forest Farm, on athrr
stump ofLarix, 3.1X.2021,Yuan 9(BJFC038362). Jilin, Antu, Changbaishan Nat. Res., on fallen
trunk of Abies 23.1X.2018,Dai 19455(BJFC027922); on fallen trunk afarix, 11.VII1.1997,Dai
2369 (BJFC002704); 16.VII.1997,Dai 2525 (BJFC002706); on feen trunk of Piceg
23.VII.2022, Dai 23782 (BJFC027924); on fallen trunk oPinus 23.1X.2018, Dai 19457
(BJFC027924).

Divergence time estimation forTrichaptum s.I.

Molecular clock analysis based on a combined dat&hsget 1) from108 samples was
carried out. This dataset resulted in a concatenated alignment of 4200 characters with GTR+I+G as
the besffit evolutionary model. Chain convergence was indicated by the ESSs above 2010.

The results of divergence time estimation show (Fig. 19) that the hychaetales emerged
with a mean stem age of 253.92 Mya [95% highest posterior density (HPD) of iZZB;Z23Myal]
and a mean crown age of 226.24 Mya (95% HPD of 192%K.97 Mya), which is consistent with
previous studies (Wang et al. 2021, He 2019). ysrce times of estimated taxa in the
Hymenochaetales is shown in Table 4.

Hirschioporaceae occurs in a mean stem age of 121.25 Mya (95% HPD of 19&B83
Mya) and a mean crown age of 99 Mya (95% HPD of 7168.33.49 Mya); Trichaptaceae occurs in
a mean t&m age of 103.3 Mya (95% HPD of 771280.33Mya) and a mean crown age of 78.99
Mya (95% HPD of 49.98108.21 Mya).

In Hirschioporaceadlirschioporus(mean crown age 45.15 Myahd Pallidohirschioporus
(mean crown age 28.06 Myahare the sammean stemge of 73.55 Mya (95% HPD of 52.09
96.8 Mya); Perennihirschioporugmean crown age 31.86 Mya) amgrohirschioporus(mean
crown age 39.31 Mya) share the samean stem age of 79.57 Mya (95% HPD of 571056.06
Mya). Regarding two other genera witin Hymehaetales, Podocarpioporus and
Pseudotrichaptunemerge with mean stem ages of 91.33 Mya (95 % HPD of #B3B318Mya)
and 80.71 Mya (95% HPD of 50.i1B11.38Mya), respectively.

The historical biogeography ofTrichaptum s.I.

The combined dataset for angatstate reconstructiobétaset 1\ of 40 samples resulted in
a concatenated alignment of 3014 characters with GTR+I+G as thit legsiutionary modelThe
inferred historical biogeographic scenarios from the analyses using RASP are shieiyn20
The results of the Statistical Dispersal Extinction CladogenesiBE() analysis suggest a
complex biogeographic history fdrrichaptaceaend Hirschioporaceae25 dispersal events and
four vicariance events explain the current distributiorHoschiopoaceae and three dispersal
events and one vicariance event explain the current distributibmcbfaptaceaeHig. 20.

The RASP analysief distribution withinTrichaptum s.Isupports the notion that the tropical
areas (Node) have the highest probabjliof being the ancestral area ldfrschioporaceae and
TrichaptaceaeHig. 20. The species in Hirschioporaceae (Clad®/) probably first appeared in
tropical areas as early as 99 Mya. Species within Trichaptaceae (Clade V) may first appear in the
tropics as early as 78.99 Myé#n addition, ancestral species ldirschioporusprobably arose in
temperate areaat about45.15 Mya (95% HPD of 30.8862.43 Mya) of Pallidohirschioporus
probably in tropical areasaround 28.06 Mya (95% HPD of 16.6842.97 Mya) ard of
Perennihirschioporusnd Nigrohirschioporusprobably in tropical areas arou2d.86 Mya (95%
HPD of 12.0735.49 Myag and39.31Mya (95% HPD of 23.8859.23 My3, respectively.

The RASP analysisf trait evolution of basidiomataupportsthe notion that35 dispersal
events, four vicariance events and one extinction event explain the evolubasidibmata traits
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within Hirschioporacegeand seven dispersal events and one extinction event explain the evolution
of basidiomata traitsvithin TrichaptaceadFig. 21). Nodea suggests that the common ancestor
morphology of Hirschioporaceae and Trichaptaceae may have been polymorphic, without forming
a specialized basidiomata; Nedeindicates that the common ancestor morphology of species
within Hirschioporacae may have been pileate; and Nedsuggests that the common ancestor
morphology of Trichaptaceae may have been polymorphic. Additionally, the antesiidibmata

of Hirschioporus(Clade 1) within Hirschioporaceae mageffusedreflexed, while the ancaal
morphology of thePallidohirschioporus(Clade Il) andPerennihirschioporugClade 1V) genera

may have been pileate. The ancestral morphology oNitp@hirschioporus(Clade 1llI) may have

been polymorphic.

Table 4 Divergence times of estimated taxaHymenochaetales.

Families Genera Mean of Posterior Mean of Posterior
stem age probabilities  crown age probabilities
(Ma) in in Bl tree (Ma) in in Bl tree
MCC tree (stem age) MCC tree (crown age)
Oxyporaceae 226.24 1 188.61 1
Rigidoporus 188.61 1 3466 1
Leucophellinus 136.67 0.97 *
Bridgeoporus 136.67 0.97 *
Chaetoporellaceae 198.64 0.93 96.14 1
Kneiffiella 198.64 0.93 96.14 1
Hyphodontiaceae 176.56 1 64.84 1
Hyphodontia 176.56 1 64.84 1
Schizoporaceae 176.56 1 149.47 0.99
Fasciodotia 149.47 0.99 16.32 1
Lyomyces 130.58 0.89 99.91 1
Xylodon 130.58 0.89 101.5 1
Hymenochaetaceae 170.87 0.98 143.63 1
Hymenochaete 143.63 1 *
Fomitiporia 118.29 0.95 9.4 1
Porodaedalea 118.29 0.95 *
Coltriciaceae 170.87 0.98 70.58 1
Coltricia 170.87 0.98 70.58 1
Neoantrodiellaceae 146.85 0.96 9.8 1
Neoantrodiella 146.85 0.96 9.8 1
Nigrofomitaceae 80.71 0.98 19.37 1
Nigrofomes 80.71 0.98 19.37 1
uncertain Fibricium 133.49 0.98 *
Basidioradulum 91.33 0.93 *
Podocarpioporus 91.33 0.93 *
Pesudotrichaptum 80.71 0.98 *
Trichaptaceae 103.3 0.96 78.99 1
Trichaptum 103.3 0.96 78.99 1
Hirschioporaceae 121.25 1 99 1
Nigrohirschioporus  79.57 0.88 39.31 1
Perennihirschioporus 79.57 0.88 31.86 1
Hirschioporus 73.55 1 4515 1
Pallidohirschioporus 73.55 1 28.06 1
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Figure 197 Maximum Clade Credibility chronogram and estimated divergence times of families
within the Hymenochaetales inferred from the combined datad@SpmnLSU and TEF1 regions
The estimated divergea times of 95% highest posterior density for all clades is indicated as node
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